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ABSTRACT

Thi s handbook provides design criteria and gui dance are presented for use
by experienced engineers in the design of utility systenms for piers, wharves
and drydocks. Criteria are given for repair and active berthing, supply and
amuni tion piers and fueling piers. Uilities covered include steam
conpressed air, salt or non-potable water, potable water, electric power,

t el ecomuni cati ons and POL. Extensive tabular information and other data are
included to establish the utility requirements of ships and the |ocations of
their points of connection.



M L- HDBK- 1025/ 2

PAGE iii | NTENTI ONALLY BLANK



M L- HDBK- 1025/ 2

FOREWORD

Thi s handbook has been devel oped from an evaluation of facilities in the
shore establishment, from surveys of the availability of new materials and
construction methods, and from sel ection of the best design practices of the
Naval Facilities Engi neering Command ( NAVFACENGCOM), ot her Governnent

agenci es, and the private sector. This handbook was prepared using, to the
maxi mum ext ent feasible, national professional society, association, and
institute standards. Deviations fromthis criteria, in the planning,

engi neering, design, and construction of naval shore facilities, cannot be
made wi t hout prior approval of NAVFACENGCOVHQ Code 04.

Desi gn cannot remmin static any nore than can the functions it serves or the
technol ogies it uses. Accordingly, reconmrendations for inprovenent are
encour aged and should be furnished to Commander, Atlantic Division, Nava
Facilities Engi neering Cormand, Code 04A4, Norfolk, VA 23511-6287, tel ephone
(804) 444-9970.

THI S HANDBOOK SHALL NOT BE USED AS A REFERENCE DOCUMENT FOR PROCUREMENT OF
FACI LI TIES CONSTRUCTION. I T IS TO BE USED I N THE PURCHASE OF FACI LI TIES
ENG NEERI NG STUDI ES AND DESI GN ( FI NAL PLANS, SPECI FI CATI ONS, AND COST

ESTI MATES). DO NOT REFERENCE I T IN M LI TARY OR FEDERAL SPECI FI CATI ONS OR
OTHER PROCUREMENT DOCUMENTS.
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Pl ERS AND DOCKSI DE FACI LI TIES CRI TERI A MANUALS

Criteria

Manual Title PA

M L- HDBK- 1025/ 1 Pi ers and \Warves LANTDI V

M L- HDBK- 1025/ 2 Dockside Utilities for LANTDI V
Ship Service

M L- HDBK- 1025/ 3 Cargo Handling Facilities LANTDI V

DM 25. 4 Seawal | s, Bul kheads, and LANTDI V
Quaywal | s

DM 25. 5 Ferry Terminals and Snmal | LANTDI V
Craft Berthing Facilities

M L- HDBK- 1025/ 6 General Criteria for LANTDI V
Wat erfront Construction

NOTE: Design manual s, when revised, will be converted to mlitary handbooks.

Thi s handbook is issued to provide i mediate gui dance to the user
However, it may or may not conformto format requirenents of
M L- HDBK- 1006/ 3 and will be corrected on the next update.
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Section 1: | NTRODUCTI ON

1.1 Scope. This handbook establishes criteria for the design of
utility services for piers, wharves, and graving drydocks. NAVFAC DM 29. 1,
Graving Drydocks, provides supplenental and related utility data for use
specifically in drydock applications. Navy waterfront term nology is defined
in the dossary Section.

1.2 Cancellation. This handbook cancels and supersedes interim
criteria of Decenmber 1984 and Chapter 3 of NAVFAC DM 25, Waterfront
Qperational Facilities, of Cctober 1971.
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Section 2: GENERAL UTILITY REQU REMENTS

2.1 Shi ps Demands. Ships demands and ot her pertinent data for

i ndi vidual ships utilities are tabulated in Section 3. Diversity factors are
provided for use in determning demand in nultiple berthing. This
information is for use at new facilities and for use in additions,

nodi fications, and replacenents at existing facilities. \Wile nmeans of

di versification are provided for nultiple ships and nultiple piers by the
diversity factors, nmetered data fromexisting facilities and ships are to be
used for planning and desi gn whenever such data are avail abl e.

2.2 Utility-Connection Layout. Figure 1 shows the dinmensiona

rel ati onships normally encountered in placenment of shore utility connections.
Figures 2 through 13 provide size/shape data for typical hulls, together with
reference points needed for plotting ships utility connections from

di nensions given in various tables herein. G aphic Engi neering Mapping
System (GEMS) tapes, for computer generation of hull configurations, are
avai | abl e from NAVFAC HQ Code FPO 3, for sone ships. ldeally, the |ocations
of shore utility connections for a given berth would sinply correspond to
their respective connection |ocations on the ship to be berthed. |In
practice, however, utility-connection |ocations can never be ideal, due to

| argel y nondedi cated berthing, interference with other pier or wharf
activities, other deck equi pnent, and the groupi ng of connections.

2.2.1 Connection Grouping. Utility connections should be confined to
specific locations along a shore facility so that interference with line
handl i ng and other facility operations is reduced. Connections may be in

| arge groups to enconpass all utilities, or may be in subgroups, such as the
fol |l owi ng:

a) freshwater, saltwater, steam and conpressed air

b) electrical power and communi cati ons;

c) sewer and oily waste; and

d) Petroleum G| and Lubricants (POL), when required.

Regardl ess of the variations in utility groups which may be
necessary to accommodate deck fittings and pier construction, sewer and oily
wast e connections nust always be located 10 ft (3.05 n) or nore from donestic
wat er connections, and electrical outlet assenblies nust be separated from
other utility outlets by at least 10 ft whenever possible. Additionally,
where fueling is required, separation between such connections and electrica
equi prent i s mandatory.

2.2.2 Hose and Cable Lengths. It is apparent frompara. 2.2.1 that, if
utilities are to be grouped, not all of the shore connections can be pl aced
optimally in regard to their respective ship connections, even at a dedicated
berth. This being the case, the |ocation of connections for certain
utilities shall be given preference in the design, in order to ninimze

requi red hose lengths. Preference shall be given, in order of inportance, to
steam fire-protection water, electrical power, and sewage.

2.2.2.1 Steam Steam hoses have a very short |life, are expensive, and
usual |y have high pressure |osses fromshore to ship
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2.2.2.2 Fire-Protection Water. Losses in the fire-protection-system hoses
could be critical in the event of fire, particularly when ships punps are
under repair.

2.2.2.3 Electrical Power. Excessive |engths of power cable increase the
possibilities of accident, fire, and excessive voltage drop

2.2.2.4 Sewage. Although added hose-pressure loss is not normally a
probl em sewage hose is heavy, difficult to support, and nust be disinfected
when the ships connection is broken.

2.2.3 G oup Locations and Spacing. The |ocating dinmensions for shipboard
utility connections of various ship classes are described in subsequent
subsections and are presented there in tabular form These di nmensions, when
used with Figures 1 through 13 and the paraneters given herein, provide

gui dance in spacing determ nations for the shore connections. The |ocations
of required deck equi pnent (capstans, bollards, cleats, |adders, and
railings) nust always be coordinated with | ocations of utility connections.
Desi gn berthing plans (graphic plots) should be made for the nost likely ship
m xes, considering |ocal berthing practices, such as direction of berthing
and ship locations. Suitable shore-connection spacing for the range of
possi bl e shi ps nust be provided, unless berths are intended for |ong-range
dedication to only one ship class. Individual utilities within groups for

m xed berthing shoul d generally not be nore than 200 ft (66 n) apart.
Whenever possible, shore utility connection spacing shoul d be such that
connections are not offset nmore than 50 ft (15.24 m from correspondi ng ships
connecti ons when shi ps occupy their prescribed berths. \Where it is confirmed
that ships to be berthed will be linited to surface conbatants predom nantly,
refer to the NCEL publication entitled TM 54-01-87, G aphic Engi neering and
Mappi ng System - Pi er Engi neering System (GEMS--PIERS), Steven C. Gonzal es.

2.3 Uility-Connection G oup Desidgn

2.3.1 Configurations To Avoid Interference. Utility-outlet groups should
be designed for mnimuminterference of hoses and cables with each other and
with pier operations. CQutlet groups nay be placed above deck or in deck
pits; they may al so be placed in open galleries belowthe main deck at sites
where the pier has sufficient elevation to avoid subnergence of connections
(for exanple, the double-deck pier, "Zulu," at Charleston Naval Station). In
general , outlet connections should have centerlines parallel with berths or
at not nore than a 30 deg. angle therewith, to avoid hose-connection
difficulties and interferences with pier traffic. The distance of
connections fromthe pier face should be as short as is consistent with
structural restraints and with conveni ence. The type of connector at outlets
nmust be conpatible with hoses in use or intended for use at a given site.

The profile presented by utility groups above deck, which nust al so be

consi dered, is dependent upon the height of the pier and the type of ship at
berth. Mdoring lines for ships such as destroyers are relatively | ow and
present a greater hazard to utility connections. Lowprofile outlet
arrangenents are usually preferred. Wenever possible, mooring |line patterns
for the specific ships to be berthed shoul d be observed at berth before
utility group design is conmenced. Sone typical above-deck utility-
connection details are shown in figures in subsequent subsections. Many
accept abl e arrangenments ot her than those shown are al so possible and may be
requi red by the cogni zant Engi neering Field Division where

16



M L- HDBK- 1025/ 2

it is desired to match existing outlet designs in successful use. Required
hose- or cabl e-connection types and sizes are given in individual utility
descriptions in subsequent subsections herein.

2.3.2 Design for Nesting. Where berthing plans indicate that nesting of
ships will be practiced, a sufficient quantity of adequately sized
connections nust be provided, according to the nunber of ships which may

si mul t aneously use each such berth. Assunme that internal shipboard
port-to-starboard utility headers, where present, will be utilized (see
utility tables herein), except for potable water. For potable water, use
dual connections with individual backflow devices in order to provide
separately protected supplies to two ships at each group | ocation.

2.4 Prot ection

2.4.1 Protection of Mains and Laterals. Mains and |laterals serving
utility connections nmust be protected from damage by waves, w nd, floating
debris or ice, and tidal imrersion. Where these Iines could be subjected to
such damage, they nust be placed in trenches or tunnels built into the pier
or wharf, or special construction techniques nust be used to provide a
barrier. Electrical conduits may be enbedded in new concrete structures. It
is preferable to place electrical duct banks, manhol es, and pull boxes such
that they are cast integrally with the pier deck. Conduit and piping mains
and | aterals (except POL) may be hung exposed fromthe bottom of pier decks
in protected locations. In such cases, it is necessary to coordinate with
the structural design to secure inspection |adders and deck inserts, in order
to facilitate installation of access platfornms for future maintenance. New
mai ns pl aced on existing piers may be placed on top of the pier deck in a
trench, if other construction techniques are inpractical. Trench covers may
be concrete, steel plate, grating, or a conbination of these, as dictated by
| oadi ng, mai ntenance, and cost considerations. Protection fromcorrosion is
covered in individual utility sections herein.

2.4.2 Protection of Uility Connections. Means to protect utility
connections, hoses, and cables from danage due to traffic and snaggi ng by
nmooring lines are essential, except at small-craft facilities or at |ocations
where special protective construction exists, such as at doubl e-deck piers or
bel ow-deck galleries. Protection nmay consist of curbs, pits, concrete
structures, or railings. Where pier width is sufficient, consider the use of
continuous curbs |located at sufficient distance back from pier faces to
exclude pier traffic (except cranes) fromthe areas containing utility
connections, hoses, and cables. Were utility pits are used, sufficient pit
| ength must be incorporated to assure that hoses nmay be connected and | ed
frompits to ships without kinking or chafing.

17
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Section 3: ACTIVE AND REPAI R BERTHI NG

3.1 Steam Steam service at 150 psi (1034 kPa) (saturated) shall be
provided along all piers and other waterfront structures used for active
berthing and ship repair, and at the perineter of graving drydocks.
Provisions for returning condensate fromships will not be required except in
speci al cases, as directed by the cognizant Engineering Field D vision

3.1.1 Demands. Steamrequirenents for selected ship classes are given in
Table 1. Loads nmust be selected for the appropriate local climte, as
indicated in the table. For ships not included in Table 1, use data from
Table 1 for a simlar ship or obtain the expected demand from NAVFACENGCOM
HQ  For graving drydocks, refer to NAVFAC DM 29. 01.

3.1.2 Size of Piping. Size the piping for single berths to neet the
demands indicated in Table 1. |Include nested ships which are indicated on
berthing plans. For multiple berthing, use diversity factors determ ned from
Table 2. Branch steamlines frommain to outlet |ocations should be sized
for the full demands obtained from Table 1 and should be no smaller than the
outlet riser. For ships which require two connection |ocations, assune 75
percent of the flow fromTable 1 in each branch. Refer to para. 3.1.5,
Qutlet Design, for mninmumoutlet-riser sizes. Determnation of pipe sizes
shall be in accordance with ML- HDBK-1003/8, Exterior Distribution of
Uility Steam HTW CHW Fuel Gas and Conpressed Air.

3.1.3 Pi ping System Design Criteria. For steam piping and condensate-
return piping design requirenents, refer to ML- HDBK-1003/8, subject to the
foll owi ng exceptions and additions:

3.1.3.1 Pitch. For steam piping on or under a pier, the pitch of piping
required by M L-HDBK-1003/8 may be inpractical due to elevation limtations
or structural interference. |n such cases, the designer nmust conpensate by
proper sizing of piping and by provision for adequate condensate renoval.

Ti dal subnergence of piping should be avoi ded by whatever neans are
practical .

3.1.3.2 Protection. For steam and condensate piping under a pier or wharf,
or in a drydock (where submergence may occur), piping should be encased in a
pressure-testable, prefabricated conduit system Corrosion-resistant conduit
coatings should be sel ected, and pol yet hyl ene heat-shrinkabl e sl eeves and/ or
hi gh tenperature tape wapping nust be used at joints and fittings. Hangers
and bolts nmust be gal vanized. All specially fabricated supports and braces
nmust be hot-dip gal vani zed after fabrication. Were salt spray exposure is
severe, incorporate appropriate additional anticorrosion nmeasures for
hangers, such as application of epoxy coatings, use of stainless steel or
nonel bolting and use of fiberglass/resin conposite hangers and bolting.

Pi ping and outlets nmust be identified and col or-coded in accordance wth
Section 6.

3.1.4 Location and Arrangenent of Piping Miins and Branches. As a
general rule, provide a single main with cross-branch piping to outlets for
all active berthing piers and for all repair piers 50 ft (15.2 m) or less in
width. For repair piers wider than 50 ft, provide a main on each side, with
a cross connection at the outboard end. Coordinate piping with structura
conditions and arrange mains for the best conbination of versatility,
security, and overall cost. It is normally nore desirable operationally to
provide a | ooped
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Table 1
Shore Services — Steaml 2 3

(a) (b)
Intarmittent Heating Constant Ships
Ship Type Class Lalds& (1»/hr) for Load5 Connection
Outdoor Terseratures of=- {1lb/hr} Da:as
10°F 30°F 50°F 70°F L B ¥
Alrcrafc Carriers CVv=-5% 17,000 |11.0G2 6,000 4,200 7,000
CV=-613,67 17,000 |1E,0CC ; 6,000 4,200 7,000
CVN—-65 42,000 7.000
CVK-68 22,500 [15,5C2 |10,000 7,200 5.000 &4
Surface Combatants
Battleship BER-61 25,000 12,000
EB-62
BB-53
BB-64 41,000
Cruiser CG-16,26 4,000 2,803 1,800 1,300 1,500
CG=47 9,100 3285
335P
CCN-9 10,500 1,800
CGR~36 3,300 2,552 2,000 I.600 1,400
CGN=-38 3,300 2,530 2,000 1,600 1,400
Destrover DB=-961 2,100 1,488 800 550 300 2935 26 1
338P 1
DDG=-2 2,750 1,80z 1,150 270 90C
DDG-B?7 2,750 2,203 1,750 1,500 1,600
DDG=-51
DDG-993
Frigate FF-1037 1,850 i.289 750 480 400
FF=-1040 1,500 1,673 500 600 g00
FF=-1052 2,500 1,672 200 600 900 275P5 1
FFG~1 2,500 1,602 900 1,100
FFG-7 3185 35 1
7 jzeF 1
Pacrol PG-E
PHM~1]
St:ﬂ:n:a1ri!'1es"'|r
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Table 1
Shors Services - Steaml 2 3 — Continued

& (b}
Intermittent Heating Constant Ships
Ship Iype Class Locdlt' {ib/hr) for Loads Connection
Cutdoor Tamperatures of--— (1b/hr} paca®
10°F 30'F 50°F 70°F L H
Amphibious Warfare
Command Lee-19 7,000 | 5,500 | 4,700 [ 4,100 3,000
Assault LHA-1 11,500 | 7,500 { 3,800 | 1,600 2,500
LPH~2 9,000 | 5,000 | 2,800 | 2,000 3,000
Carge LFA-113 4,100 | 3,100 | 2,200 1,500 1,300
Transport LPD-4 6,000 | 3,700 | 2,200 | 1,300 2,200
Landing LED-36 7,500 { 5,200 | 2,700 | 1,100 900
LSD=-41
LST=-1179 4,400 2,800 1,400 700 1,200
Hine Warfare MSQ-427 800 200
MSk~1
Auxiliary
Tanders & Repeir | AD-15 10,200 1,700
AD=-37 12,000 | B,500 | 6,500 | 5,500 4,000
ADw&1 12,000 B,500 | 6,500 | 5,500 4,000 210PS 4
43BPS 4
AR-5 12,000 2,000
ARS~-138
ARS=50
AB~31 23,200 3,900
AS=33
AS=36 12,500 | 7,800 { 4,000 | 2,700 2,500
ASR-9
ASR=21 1,200 860 520 260 600
Cargo & Transport| AE-21 3,700 700
AE~-26
AFS=-1 4,450 | 3,000 1,950 1,550 1,400
AH~10
AK~280
AKR~7
AQ~105 3,000 500
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Table 1
Shore Services — Steaml 2 3 _—. Continued
{a} (b
Intermiccent Eeating Constant Ships
Ship Type Class Loads® (Ib/hr) for Load® Connection
Outdoor Temperatures of — {1b/hr) Daca®
16F | 30°F | 50°F [ 70°F L H | N
Auxilliary (Cont'd):
Carge & Transport | AD=143
{conz'd)
AO-177
AOE-1 7,600 5,600 3,600 2,600 2,000
AOR-1 3,400 2,800 | 2,800 | 2,800 1,500
AOT=168
AP=-110
Tugs ATF-91 1,000 200
ATS~1 300 100
Miscellaneous AG-193 2,300 400
AGS5-39
AGDS~-2 1,500 3ico
AGF=11 4,100 100
AGH-20
AGOR-11
AGOS-1
AVH €,800 1,200

1Loads based on ship's peacetime complement (no air wing or troops), See text when
gllowanca must be mede for these items.

ZHaximum single ship demand at shore connections is column {z) plus columr (b).
3?9: mulciplie ships, see Diversity FTacters, Table 2.
4Suam quantity required to achieve normal environmental temperature in ship spaces

relative to the outdoor temperatures shown. Interpclation between temperature columns is
parmissible. Determine specific site design temperature from NAVFAC P-89, Engineering
Weatrher Data, 97k percent basis, whenever available. Design temperatures foxr sites not
listed therein may be obtained from the ASHRAE Handbook, 97% percent bLasis.

5

Galley, laundry, hot water, ecc,

L and B refer to the location of connections on ships, L is the distance, in fesat, of tha
connection aft of the point of stem of the ehip and B ie the height, in feetr, of the
connection above the design waterline; see Figures 2 through 13, as applicable.
Designations "P" and "5" refer to Port side and Starboard side, respectively. Where wore
than one connection exists, e&ll locations are shown. The designation "K" refers to the
number of shipboard hose connecrions at the given locations.

j"r51:aam not Tequired.
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Tabl e 2
Diversity Factors (DF) for Steam Usage [1]
+)))))))))))))))))))0))))))))))))))0)))))))))))))))))))))))))))))))

* Qut door * Diversity Factor (DF)2 for-- =
* * Temperature > 3333333333300 *
* Ship Type * Range * 1 3 5 9 *
* (deg. F) *Shi p Shi ps Ships Ships *

/)))))))))))))))))))3))))))))))))))3)))))))))))))))))))))))))))))))l
*Sur f ace Conbat ant s

*

* * 20 - 40 * 1 0.93 0.89 0.86 *
* * 40 - 60 * 1 0. 86 0. 80 0.76 *
* * > 60 > 1 0. 80 0.73 0. 68 *
*Aircraft Carriers = 0 - 20 * 1 0.97 0. 96 0.95 *
* * 20 - 40 * 1 0. 96 0.94 0.91 *
* * 40 - 60 * 1 0.93 0.90 0. 86 *
* * > 60 > 1 0. 82 0.76 0.74 *
*Anphi bi ous * 0 - 20 * 1 0. 95 0. 96 0. 95 *
* * 20 - 40 * 1 0. 87 0.94 0.91 *
* * 40 - 60 * 1 0. 80 0.90 0. 86 *
* * > 60 > 1 0.78 0.76 0.74 *
*Auxiliary * 0 - 60 * 1 0.91 0. 87 0.84 *
*Aggr egat e * 0 - 20 * 1 0. 96 0.93 0.92 *
* * 20 - 40 * 1 0.93 0.90 0. 88 *
* * 40 - 60 * 1 0.90 0. 86 0. 83 *
* * > 60 > 1 0. 86 0.81 0.78 *

-2233333333333333333233333333333131313233333131333313331313113333I313111)1I)))-

[1] Use of Diversity Factors:

If the total nunber of ships in aggregate is greater than nine:

- Group the ships by types.
- Deternmine the maxi num demand of each ship (Table 1).
- Sum the individual denmands w thin each type.

- Multiply the total demand of each ship type by the appropriate DF
relative to the nunber of ships and tenperature range.

- Total the demands obtai ned above for the different ship type groups.

If the total nunber of ships in aggregate is nine or |ess:

- Determine the maxi num demand for each ship (Table 1).
- Sum the individual demands of each ship

- Obtain the aggregate DF from Tabl e 2.

Multiply the total denmand by the "aggregate" DF in Table.

[2] Linear interpolation is perm ssible for the ship quantities not shown.
22
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Tabl e 2
Diversity Factors (DF) for Steam Usage -- Continued

[3] Exanpl e Probl em

There are nine FF-1052's and two AD-37's berthed at a | ocation where the
out door design tenperature is 18 deg. F (-7.7 deg. C). |In this case there
exi st more than one ship type and a total of 11 vessels. To find the tota
system denand, determine the total flow for each class and then sumthe
val ues.

FE-1052 Cl ass

From Table 1, the intermttent demand at 18 deg. F is interpol ated between
10 deg. F (-12.2 deg. C (2,500 Ib/hr or 1134 kg/hr) and 30 deg. F (1,670

I b/hr or 757.5 kg/hr) to yield 2,168 Ib/hr at 18 deg. F. This internmttent
| oad of 2,168 Ib/hr is added to the constant |oad (900 | b/hr or 408.2 kg/hr)
fromTable 1 to obtain a total of 3,068 Ib/hr (1,391.6 kg/hr).

Each of the nine FF-1052's have a peak demand of 3,068 Ib/hr. Since the
peaks woul d occur at slightly different tines, the total peak demand is not
directly additive, but may be acquired using the Diversity Factor

Consulting Table 2, the DF is 0.94 for the nine FF-1052's at an outdoor
tenmperature of 18 deg. F. Therefore, the design demand for the 9 frigates is
(9) (3,068) (0.94) = 25,955 I b/hr.

AD- 37 d ass

From Table 1, the intermttent demand at 18 deg. F(interpolating) is 10, 600

I b/hr (4,808.2 kg/hr). The peak demand of each vessel is then 10,600 |b/hr +
4,000 | b/ hr (constant |oad) or 14,600 Ib/hr (6,622.6 kg/hr). From Table 2,
the DF is 0.96 (interpolating) for two auxiliary ships. The total design
demand for the two AD-37's is (2) (14,600) (0.96) = 28,032 I b/hr (12 715.3
kg/ hr).

Tot a

The total design demand for the nine frigates and two tenders at 18 deg. F is
obt ai ned by addi ng together the design demands for each group, thus: 25,955

I b/hr + 28,032 | b/hr = 53,987 I b/hr (24,488.5 kg/hr). If there were five
frigates instead of nine berthed with the two tenders, then the total nunber
of ships would be nine or |ess, and the DF woul d be selected fromthe
"aggregate" category of Table 2. Goss demand would be (5) (3,068) + (2)
(14,600) = 44,540 | b/hr (20,203.3 kg/hr). The Diversity Factor would be
0.925 (interpolating). The design demand for the seven ships woul d be
(0.925) (44,540) = 41,200 |Ib/hr(18,688.3 kg/hr).

Sour ce: CEL
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mai n rather than an equivalent single main. Provide isolation valves at
appropriate locations for reliability of service during emergency repairs.
For graving drydocks, refer to NAVFAC DM 29.1. The location of ships steam
connections may be determined by use of |ocating dinensions given in Table 1
under "Ships Connection Data," in conjunction with Figures 2 through 13 for
the appropriate ship classes. For discussion of methods to be used to
establish shore utility-station spacing on piers and wharves, refer to
Section 2.

3.1.5 Qutlet Design. Naval facilities use 2 in. (50.8 nmm hoses (from1
to 10 per ship) al nost exclusively for ship-to- shore steam connections. At

| ocations where 1-1/2 in. (38.1 mm and 1 in. (25.4 mm) hoses are used,
design for 2 in. hoses and utilize reducing fittings at hose connecti ons.
Total numbers of shipboard connections, N, are given in Table 1. The nunber
of hoses actually connected to shore per ship varies with the severity of the
climate. For facilities in the coldest climtes (see Figure 24, Regions |
and I1), assume that all (N) ships connections will be connected to shore.

For warmer climates, obtain the denand from Table 5 for the appropriate
design tenperature; divide by 2500 for 2 in. hose and by 1250 for 1-1/2 in.
hose. For existing facilities, the maxi num nunmber of hose connections
actually made for the ships to be berthed may be obtained fromthe
appropriate Engineering Field Division. Design the outlets to bring properly
sized branch steamlines frompier nmain into wel ded steel headers which
contain the required nunber of 2 in. connections with gate val ves and hose
connectors (see Figure 14). Threaded connections nmust be avoi ded, in order
to prevent |oosening of joints fromhose tension. Mnimumoutlet riser sizes
are as follows:

NUMBER OF HOSES RI SER SI ZE
CONNECTED TO RI SER (in.)
1 2-1/2
2 3
3 or 4 4

Provi de an accessible gate valve in each branch steam nmain near the
outlet riser. Provide a 1/2 in. (12.7 mm bl eed cock where shown on Figure
14 at each 2 in. connection for bleeding hoses prior to disconnecting. Refer
to Section 2, for a general description of the arrangenment and spaci ng of
utility outlets.

3.1.6 Specific Ship Requirenents

3.1.6.1 CV and CVN Ship Requirenents (Al O asses). These ships are
normal |y berthed starboard side-to. Galley and hot- water requirenments
(colum (b) of Table 1) should be increased by 50 percent where it is
reasonable to assune that the ship's air group nay be on board.

3.1.6.2 Nucl ear - Power ed Submarine Requirenments. Steam supply for

nucl ear - powered submarines is not required at operational berths. For ship
construction or major repair activities, high- pressure steamat 2,000 to
4,000 psi (13.8 to 27.6 MPa) may be required for test purposes. This supply
may be from a permanent plant or froma portable steam generator, depending
upon |l ocal conditions; each |ocation where high-pressure steamis required
shoul d be eval uated on an individual basis.
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FASRICATED STEEL HEARBER-TY®, PIER FACE MINIMUM

PRACTICAL

i
MINIMUM PRACTICAL — PIER DECK

1/2" HOSE ILEED
VALVE - TYP.

VALVED HOSE CONNECTICNS, 1 TG &
I PER RISER, AS REQUIRED (SEE TEXT)

RISER SHUT-0OFF VALVE

RISER FROM MAIN IN TRENCH OR
BELOW PIER

PROQTECTIVE PIPE
RAILING -TYP.

ALTERNATIVE CONCRETE QARRIER WALL, TYR
NORMAL CONFIGURATION

“PIER FACE

MINIMUM PRACTICAL / FABRICATED STEEL MEADER

FPIER DECK
SHUT-0OFF vALVE

VALVED HOSE CONNECTIONS,
t TO 4 PER RISER AS REQ'D
{SEE TEXT)

SURPPORT

1/2" HOSE BLEED VALVE~TYP,
MINIMUM PRACTICAL PIPE RAIL OR OTHER FROTECTION-TYR

LOW PROFILE CONFIGURATION

Figure 14
Typical Steam Shore Connections
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3.1.6.3 Troop Carrier Special Requirenments (LHA, LPH LKA LPD, LSD, and
LST). Increase galley and hot-water requirenents (columm (b) of Table 1) by

100 percent if it is probable that troops will be aboard while at active
bert hs.

3.1.7 Shore-to-Ship Steam and Feedwater Requirenents

3.1.7.1 Quality. Naval Sea System Command (NAVSEASYSCOM) shore-to-ship

steam and feedwater quality standards are provided in Chapter 220, Volune 2,
CH 1 (Revision 3) Naval Ship's Technical Manual of NAVSEA S9086- GX- STM 021.
These standards are given in Tables 3 and 4.

Tabl e 3
Shore Steam and Condensed Shore Steam Qual ity Requirenments[*]

+))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

CaCO+3, total hardness

> CONSTI TUENT OR PROPERTY REQUI REMENT >
> pH 8.0to 9.5 *
* Conductivity 25 [mu] S/en **] max *
* Di ssolved Silica 0.2 ppm max *
> Har dness 0.10 ppmmax or 5 ppmas =

-223333333333333333333333333313333131333313131313131333313313131311333I3131))))-

[*] Steam nust be generated fromfeedwater which is either treated with a
chemni cal oxygen scavenger or nechanically de-aerated to a maxi num di ssol ved
oxygen content of 15 parts per billion. Shore steam and condensed shore
steam used as feedwater nust neet the above standards. The use of filmng
am nes i s prohibited.

[**] [mu] S/'cm = mcro-Siemens/centinmeter = mcro-nho/centineter

Tabl e 4
Bul k Shore Feedwater Quality Requirenments|*]

+)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

* CONSTI TUENT OR PROPERTY REQUI REMENT *
* pH 6.0 to 8.0 (process effluent) *
* 5.8 to 8.0 (after storage) *
* Conductivity 2.5 [mu]S/cn**] max (at point of >
* del i very *
* Silica 0.2 ppm max *

2200000000000 000000000000000000000000DDDDDDDDDDDDDIIIIIIIIIDIIIIIIIIID DL
*]1 Produced by met hod other than condensed steam

[
[**] [mu] S/'cm = mcro-Siemens/centinmeter = mcro-nho/centineter
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3.1.7.2 Use of Steam Separators. To nmeet the NAVSEA criteria in para.
3.1.7.1 for the purity of shore-to-ship steamin Navy ports, properly

sel ected steam separators may be installed in steam mains at piers, wharves,
and drydocks. These will provide additional protection against condensate
carryover and the resultant steam contam nati on where such problens are known
to exist. Nornmally, steam separators are not required on piers, wharves, or
drydocks i f adequate condensate renpval is provided at the boiler plant and
in shore mains. Stearn separators should be used only when necessary, based
upon a case-by-case evaluation of local conditions. Figure 15 provides a
typical installation detail which should be used (where necessary) in
conjunction with the guidelines of CEL Test Report No. TN-1586, Steam
Separator Test and Eval uation, 1980.

3.1.7.3 Sanpling. Conductivity and pH nmeters should not be installed
permanently on piers or wharves due to the harsh marine environment.
Condensat e-sanmpl i ng stations should be provided at piers and at steam plants.
Figure 15 shows a typical installation of a sanpling station.

3.1.8 Metering. Where nonitoring of usage is required, provide nmetering
of steamflows to piers, groups of piers, or drydocks. Install neters in

accessi ble vaults or in above grade encl osures ashore or on piers. At

i ndi vidual piers or drydocks, use pressure conpensated vortex-sheddi ng type
flow nmeters for good mass flow accuracy and range. \Where netering i s not
initially required, make provision for ease of future installation by neans
of concrete vaults or pier access covers.

3.2 Conpressed Air. Provide conpressed air at all active and repair
berths. Requirenents for graving drydocks are given in NAVFAC DM 29. 1.

3.2.1 Demands. Conpressed-air requirements for selected ship classes are
given in Table 5. For ships not included in Table 5, use data from Table 5
for a simlar ship or obtain the expected demand from NAVFACENGCOM HQ.

3.2.2 Pi pi ng- System Design Criteria. Design conpressed-air piping to
conformwith the requirements of NAVFAC DM 3.5 and M L- HDBK-1003/8. In
addition, for corrosion protection of steel pipe, consider an extruded

pol yet hyl ene or pol ypropyl ene exterior coating. Extruded plastic coatings
must contain an ultraviolet inhibitor. For coated pipe, use polyethylene,
heat - shrinkabl e sl eeves and/or tape wapping at joints and fittings.

Hangers and bolts nust be gal vani zed. All specially fabricated supports and
braces must be hot-di p gal vani zed after fabrication. Where salt-spray
exposure i s severe, incorporate appropriate additional anticorrosion measures
for hangers, such as application of epoxy coatings, use of stainless steel or
Monel bolting, and use of fiberglass/resin conposite hangers and bol ting.

Pi ping and outlets nmust be identified and color coded in accordance wth
Section 6.
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Table 5
Shore Services - Compressed Airl
2 3 Minizuz Conzsztizion
Ship Type Class Quantity Pressure Minimum Outlat 5
(SCFM) (psig) Brznch Risers Locations™ (ft)
Stze (in) | Per Berth L B
Aircraft Carriers CV=-59 2400 125 &4 5
CV-63,67 2400 125 4 5
CVN=65 2400 125 4 5
CVN=-62 2400 125 4 5
Surface Combatants
Battleship BB=61 2000 125 3 5
BB-62
BB~63
BB-64
Cruiser CG~156,26 1000 125 3 &
CG=47 1G30 E25 3 [
CGN=-9 15G0 125 3 4
CGN-36 1000 125 3 4
CeN-138 1200 125 3 4
DastToyer DD-963 10C0 125 3 3
bBDG-2 1000 i25 3 3
DDG=-37 1000 125 3 3
DDG-=351 10G0 125 3 3
DDG—-693 1000 125 3 3
Frigate FF-1037 1000 125 3 3
FF-1040 1000 125 3 k!
FF-1052 1000 125 3 3
FFG-1 1000 125 3 3
FFG=7 1600 125 3 3
Patrol PG=-85 250 125 2 1
PHM-1 250 125 2 1
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Table 5
Shore Services — Compressed Airl — Continued
Ships
Minimum
S5hip Type Class Quantityz Prgssu:¢3 Minimum Qutlet Connec:éon
(SCFM) (psig) Brznch Rigers Locations™ (ft}
$ize  {in) | Fer Berth L H
Submarines6 55=-580 500 125 2 2
SSN-594 500 125 2 3
SSN=6137 500 125 2 2
SSN-688 750 125 2 2
SSBN-616 1000 125 3 3
SSBN-726 1000 125 3 3
Amphibious Warfare
Command LCC-19 1500 125 3 4
Assaulc LHA-1 1500 125 3 5
LPH~2 1500 125 3 4
Cargo LEa-113 1000 125 3 &4
Transport LPD=4 1000 125 3 &4
Landing LSD-36 1000 125 3 [
LSD-41 1000 125 3 4
LST~1179 LODO 125 3 &4
Mine Warfare MSO-427 500 125 2 2
MCM-1 500 125 2 2
Auxiliary
Tenders & Repair AD=-15 1000 125 3 4
aD-37 t00o 125 3 4
AD-d1 1000 125 3 4
AR=-3 1000 125 3 &4
ARS-38 500 125 2 2
ARS-50 500 125 2 2
AS-31 1000 125 3 4
AS+33,36 1000 125 3 4
ASRY9,21 500 125 2 2
Cargo & Transporct | AE~-21 1000 125 3 3
AE~26 1000 125 3 4
AFS~1 1000 125 3 4
AH-19 2000 123 3 5
AK-280 1000 125 3 3
AFER=-7 1000 125 3 3
AD-105 1000 123 3 4
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Table 5
Shore Services - Compressed Airl — Continued
2 3 Minimun Con::izzon
Ship Type Class Quantity” | Pressute Minimm Qutlet 5
(SCRY) (psig) Brznch Rigers Locations™ (ft)
Size (in) | Per Berth L H
Auxiliary (Cont'd)
Cargo & Traomsport| AQ-143 1000 125 3 §
(Cont'd) A0-177 1000 125 3 A
ACE-1 1500 125 3 5
AOR=1 1500 125 3 4
AQT=168 1000 125 3 4
AP-110,122 1000 125 k| 4
Tugs ATF=-91 500 125 2 2
ATS=~1 500 125 2 2
Miseallanesus AG-193 1006 125 3 4
AGS=-39 1000 125 3 3
AGDS-2 1060 125 3 3
AGF1l 100C 125 3 4
AGM=20 1000 125 3 4
AGORI1 500 125 2 2
AGOS~1 500 125 bi 2
AVM 1000 125 3 k|

lLow pressure compressed alr requirements shown. High pressure compressed air may also be
required; refer to text,

2Far multiple ships, see diversity factors in text,

3H:Lnimum required at connections. HKigher pressures may be necessary where specifically
directad by NAVFACENGCOM HQ or the using agency.

4This is size of pipe from main to (and imcluding) cutlet riser.

5L and H refer to the location of ships connections. L is the distance, in fest, of the
connection aft of the point of stem of the ship, and H is the height, in feet, of the
connection above the design waterline; see Figures 2 through 13, as applicable.
Designations "P," "$" and "C" refer to Poert side, Starboard gide and Centerline,
respectively, Where more tham one connection exits, all locations are shown. For
information not shown in this table, refer o the appropriate Engineering Field Division.
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Table 5
Shore Services - Compressed Airl — Continued
2 k] Ninimumn Con::izion
Ship Type Class Quantity”| Pressure Minimum Qutlet 5
(SCRM) (p5Lg) Brznch Rizars Locations™ {ft)
§ize (in) | Per Berth L H
Auxiliary (Cont'd)
Cargo & Tramsport| AQ-143 1000 125 3 4
{Cont'd) 40-177 1000 125 3 4
ACE-1 1500 125 3 5
AOR-1 1500 125 3 4
AQT-168 1000 125 3 &
AP-110,122 1000 125 k) 4
Tugs ATF-51 500 125 2 2
ATS~1 5G0 125 2 2
Miscallanesus AG=193 1000 125 3 4
AGS=39 1009 125 3 3
AGDS-2 1000 125 3 3
AGFll 1000 125 3 4
AGM-20 1000 125 3 4
AGORI1 500 125 2 2
AGOS~1 500 125 b 2
AVM 1000 125 3 k|

lLow pressure cotpressed air requirements shown. High pressure compressed air may also be
required; refer to texs,

ZFar muitiple ships, see diversity factors in text.

3Hinimum required at conpections, Higher pressures way be necessary where specifically
directed by NAVFACENGCOM HQ or the using agency.

4This is size of pipe from main to (and including) cutlet riser.

5L and H refer to the location of ships connectioms. L is the distance, in fear, of the

connection aft of the point of stem of the ship, and H is the height, in feet, of the
connection above the design waterline; see Figures 2 through 13, as applicable,
Designations "P," "$" and "C" refer to Port side, Starboard side and Centerline,
respectively, Where more thsn one conmection exits, all locations are shown. For
information not shown in this table, refer to the appropriate Engineering Field Division.
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3.2.3 Quality. Conpressed air should normally be "commrercial" quality,
in accordance with NAVFAC DM 3.5. Where breathing quality air and/or an
oil-free system are necessary, use an oil-free source and/or purification
systens in accordance with NAVFAC DM 3. 5.

3.2.4 Size of Piping. For single berths, size the mains in accordance
with air-quantity-per-ship data given in Table 5. For nultiple berthing at a
single pier or wharf, including nested ships, use the follow ng diversity
factors to establish demands for sizing of mains:

NUMBER OF SHI PS Dl VERSI TY FACTOR

DN P
coooerm
U1 ~N O

5 or nore

Mul ti pl e-pier demand data for use in design of new conpressed-air
plants and at new facilities should be obtained by eval uati ng demands at
operating Naval berthing and repair facilities which are simlar to the
proposed facility.

3.2.4.1 Branches. Branch-pipe sizes should be in accordance with Table 5.
Where a variable mxture of ships is probable at a given pier, all branch
lines should be 3 in. (76.2 mm; however, where carriers nmay be berthed,
branch lines should be 4 in. (101.6 nm.

3.2.4.2 Si zing Method. Deternination of pipe size should be in accordance
with friction-1oss tables in NAVFAC DM 3.5. Size nmains for a pressure drop
of not greater than 5 psi (34.47 kPa) total friction loss from pier or wharf
entrance to farthest outlet, at design flows. For |ooped mains, assune flow
in both legs of the loop. |In all cases, mains should be sized to supply the
nost outboard ship with 100 percent of the quantity indicated by Table 5 when
the pier is at full diversified demand.

3.2.5 Location and Arrangenent of Piping Miins and Branches. As a
general rule, provide a single conpressed air main with cross branch piping
to outlets for all active berthing piers and for all repair piers 50 ft
(15.24 m or less in width. For repair piers wider than 50 ft, provide a

pi ping main on both sides, with a cross connection at the outboard end.
Coordinate piping with structural conditions and arrange mains for the best
conbi nati on of versatility, security, and overall cost. It is normally nore
desirabl e operationally to provide a | ooped conpressed-air nmain rather than
an equival ent single main. Provide isolation valves at appropriate |ocations
for reliability of service during energency repairs. The nunber of shore
conpressed-air outlets (risers) for various ship types is given in Table 5.
Speci fic ships connection | ocations (one or two per ship) are also given in
Tabl e 5, where such exist; however, conpressed air may be required at many

| ocations both on and al ongside a ship during maintenance or repair
operations. The number of outlet risers per berth shown in Table 5 should
therefore be integrated within utility groups which are desi gned and spaced
as discussed in Section 2.
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3.2.6 Qutlet Design. The size of outlet risers should be the sanme as
that of branch piping. Provide a full-sized accessible valve in each branch
near the outlet riser. Provide a header at the outlet riser, with hose
connections (valved outlets and hose couplers) sized as foll ows:

SI ZE OF RI SER MAI NTENANCE AND REPAI R SHI P- TO- SHORE
(in.) CONNECTI ONS CONNECTI ON
2 Four 3/4 in. None
3 Two 1-1/4 in. and two 3/4-in. 2-1/2 in.
4 Two 1-1/4 in. and two 3/4-in. 4 in.

Hose couplers for naintenance and repair connections shall be
qui ck- coupl er type and nust nmatch those in use by the activity. Wen the
site is an existing facility, the nunber and size of maintenance and repair
hose connections required to match a facility standard may be used in |ieu of
those given in the above table. Ship to shore connection sizes and |ocations
are based upon a shipalts program which will add ships connections for
di rect hose connections to shore conpressed air. Shore couplings for 2-1/2
in. (63.5 nmm ship-to-shore connections should be male cam | ocking with cap
M L-C-17487. Shore couplings for 4-in. (101.6 mm) ship-to-shore connections
shoul d be 150-pound flanges with blind flange covers. See Figure 16 for two
typi cal conpressed-air shore outlet configurations. Refer to Section 2 for
general description of the arrangenment and spacing of utility outlets.

3.2.7 Requi rements for Hi gh-Pressure Conpressed Air. Many submarines
require a high-pressure conpressed-air supply, in addition to the
requirements given in Table 5. This service may be provided by tapping an
avai l abl e 3,000 psi (20.7 MPa) or 4,500 psi (31.0 MPa) source, or by
utilizing portable conpressors. Required ships service size is normally 1/2
in. (12.7 nmm or 3/4 in. (19.05 mm. The ship's conpressors will be used for
topof f under energency conditions. Air quality shall be in accordance with
Chapter 9490 of Naval Ships Technical Mnual. This chapter requires air to
be oil-free and dehum dified by a desiccant type dehydrator to a dewpoint (at
at nospheric pressure) of -60 deg. F (-51 deg. C). High pressure conpressed
air service is normally provided by the activity, but the need nust be
determ ned on an individual-site basis, with space allotted when | ocating
other utilities. Because high- pressure conpressed air is potentially
danger ous, the operation, maintenance and field investigation of these
systens shoul d be acconplished only by those famliar with the systens.

3.2.8 Metering. Where nonitoring of usage is required, provide nmetering
of compressed-air supply to piers or groups of piers. Install meters in

accessi ble vaults or in above grade encl osures ashore or on piers. Use
vortex-sheddi ng or turbine type flow neters which are tenperature- and
pressure-conmpensated for good accuracy and range. \Where netering i s not
initially required, make provision for ease of future installation by neans
of concrete vaults or pier access covers.

3.3 Sal twater or Nonpotable Water. Shore-supplied saltwater or
nonpot abl e water shall be provided (when approved) to piers, wharves, and
drydocks in order to nmeet fire-protection, cooling, and flushing

requi rements. For drydocks, also refer to NAVFAC DM 29. 01, Graving Drydocks.
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PIER FACE

rMINiMUM RPRACTICAL

/} PIER DECX

FABRICATED STEZL
RISER HEADER

A\MAINTENANCE/REPAIH CONNEZTIONS-TYR
SHIP TQO SHORS CONNECTION POINT
RISER SHUT-QFF VALVE

AN L FAOM MAIN (N TRENCH GR BELOW PIEA-TYP.

PROTECTIVE PIPE RAILING-TYP.
ALTERNATIVE CONCRETE BARRIER WALL-TYR

-
i
\ MINIMUM PRACTICAL

NORMAL CONFIGURATION

MINIMUM PRACTICAL

SHIP TO SHQRE CONN. POINT

PIPE RAIL OR omea"\
PROTECTION - A

ksza" HOSE BLEED VALVE - TYR,
FABRICATED STEEL MEADER

SUPPGORT

LOW PROFILE CONFIGURATION

Figure 16
Typical GCompressed Air Shore Connections

34



M L- HDBK- 1025/ 2

3.3.1 Justification. The use of pernmanent salt or nonpotable water
systens must be justified and approved in advance. Use the follow ng
criteria to establish approval requirenents for these systens.

3.3.1.1 Repair Piers and Drydocks. At ship repair facilities where ships
do not ordinarily have use of their own punping capabilities, permanent shore
salt or nonpotable water systens are nornmally utilized, and do not require
prior approval. Design such systens in accordance with applicable

requi rements herein, beginning with para 3. 3. 2.

3.3.1.2 Active Berthing. Permanent salt or nonpotable water systens shal
not normally be provided at active berthing facilities. It is NAVFAC intent
that ships at active berth will normally rely upon their own punping
capabilities to supply saltwater for flushing/cooling and fire-fighting. In
the event of a major fire or other emergency, shore-based portable punps and
ot her available station fire apparatus would be utilized to augnment the
ship's saltwater punping capability.

At | ocations where special conditions or hazards exist, permanent
salt or nonpotable water systens will be allowed for active berthing
facilities on a case-by-case basis, if adequately justified by the
station/activity and approved in advance by NAVFAC Headquarters. Each pier
or wharf at a given facility nmust be considered separately, unless the usage
of two or nore piers is identical. The station/activity shall subnmit the
foll owi ng when requesting approval for these systens:

a) ldentify the type of facility and activities, and describe
the special condition(s) or hazard(s) peculiar to this facility, and upon
whi ch this request is based.

b) Establish the required pier or facility demand based on the
nmet hods given in para 3. 3. 2.

c) Provide description and analysis of the options available to
provide the required protection, such as (1) permanent systemto supply the
entire demand, (2) portable punping systens(s), dedicated or otherw se, and
(3) combinations of (1) and (2). All existing Navy assets must be included
in the analysis, including any existing permanent systens.

d) Provide a life cycle cost analysis for all viable options on
a site specific basis, and perforned in accordance wi th NAVFAC P-442,
Econoni ¢ Anal ysi s Handbook. The analysis nust take into consideration the
costs of owning and operating all pertinent plant, both on ships and ashore.

e) Mke recomrendations for the best systemto neet the required
demand, based on consideration of the special conditions(s) or hazards(s) and
on life cycle costs.

Approved permanent salt or nonpotabl e water systenms shall be
desi gned as described in applicable subparas. of 3.3.2.

3.3.2 Demands and Pressure Requirenents. Berthing facilities shal
conformto the requirements specified below. The requirenents differ for
over haul and drydock berthing and for active berthing.
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3.3.2.1 Drydock and Repair Berthing. Saltwater supply shall be furnished
at drydocks, piers, and wharves as descri bed bel ow. Requirenents for selected
ship classes are given in Table 6. For ships not included in Table 6, use
data from Table 6 for a simlar ship or obtain the expected demand for
NAVFACENGCOM HQ. The following criteria shall also apply:

a) Drydock. Provide sufficient saltwater to neet the
requi rement of the ship with the severest saltwater demand anticipated to be
docked at the drydock. Use the "Total Demand" quantity listed in Table 6.
Refer to NAVFAC DM 29.1 for additional requirements at drydocks.

b) Repair Berthing. Provide sufficient saltwater to nmeet the
"Total Demand" requirenment given in Table 6 for the |argest ship to be
berthed at the pier (1,000 gpm[3,785 I pm mininumfor piers serving frigate
ships and larger; 500 [1,892.5 I pnl gpm m ni mum for piers serving ships
smal l er than frigates), plus the aggregate cooling/flushing demand of al
remai ni ng ships at the pier (do not include nested ships), multiplied by the
di versity factors given bel ow

NUVBER OF SHI PS DI VERSI TY FACTOR
1 1.0
2 0.9
3 0.8
4 0.7
Over 4 0.6

c) Total System Demand. Where a system serves nore than one
pi er, assune only one ships fire will occur for the group of repair piers.
The nmultiple pier supply system shall be designed to neet the requirenent of
the pier with the highest demand (conputed per b), above), plus the aggregate
cool ing/flushing demand from ships at all remaining piers (excluding nested
ships), adjusted by the sanme diversity factor given in b), above. To obtain
an overall demand that includes drydocks, add the sum of all drydock demands
to the multiple- pier demand described herein.

d) Pressure Requirement. The saltwater pressure shall be 150
psi residual pressure at the nost renote drydock or pier or wharf outlet for
all ships except subnmarines, which require only 40 psi.

3.3.2.2 Active Berthing (Single or Miultiple Berths). Salt- or
nonpot abl e-wat er requirements for selected ship classes are given in Table 7.
For ships not included in Table 7, use data from Table 7 for a simlar ship
or obtain the expected demand from NAVFACENGCOM HQ

In the criteria given below for saltwater or nonpotabl e-wat er
demands, one of the followi ng conditions of flow governs.

NOTE: El THER THE FI RE- PROTECTI ON DEMAND OR THE COOLI NG FLUSHI NG DEMAND
MAY GOVERN; USE WHI CHEVER | S GREATER

a) fire demand, based on a fire occurring aboard the | argest-

demand ship, with remaining ships connected to the pier saltwater main
operating
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+))))))))))))))))))))0))))))))))0)))))))))))))0)))))))))))))0)))))))))))))
Synbol

* Ship Type

*

/))))))))))))))))))))3))))))))))3)))))))))))))3)))))))))))))3)))))))))))))

*Aircraft Carriers

*

*
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Destroyer
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Transport
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*

*

*

*
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CVN
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FF
FFG

PG
PHM

LCC
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LSD
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Tot al Fire Cool i ng/

* Demand [2] * Fighting * Fl ushi ng
> (gpm * Flow (gpm *~ Flow (gpm
* 37 * 3000 *

* 3750 * 3000 * 750

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 1250 * 1000 * 250

* 625 * 500 * 125

* 625 * 500 * 125

* xxx[ 3, 4] = *

* 1250 * 1000 * 250

* 3125 * 2500 * 625

* 3125 * 2500 * 625

* 1875 > 1500 * 375

* 1875 > 1500 * 375

*= 2500 * 2000 * 500

* 1875 > 1500 * 375

* 625 * 500 * 125

* 625 * 500 * 125

* 1875 > 1500 * 375

* 1875 > 1500 * 375

* 625 * 500 * 125

* 1875 > 1500 * 375

Table 6
Salt or

Nonpot abl e Wat er
and Drydock Berthing[1])

Ok X X b b B R R E X % b b o R R X X ok b b R R X X % o ok ok ok X X X X F P o F

-2233333333333333333323333333333233331333131333323313133331331313113233313131311))I)))-
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Table 6
Shore Services - Salt or Nonpotable Water
(Overhaul and Drydock Berthing[1])

+))))))))))))))))))))0))))))))))0)))))))))))))0)))))))))))))0)))))))))))))

*  Total * Fire * Cool i ng/
* Ship Type * Synmbol * Demand [2] = Fighting * Fl ushi ng
* * > (gpm * Flow (gpm) *~ Flow (gpm

*

/))))))))))))))))))))3))))))))))3)))))))))))))3)))))))))))))3)))))))))))))
*Auxiliary (cont'd)

*

1
* Tenders & Repair * ASR * 750 * 600 * 150 *
* (Cont' d) * * * * *
* Cargo & Transport = AE * 1875 > 1500 * 375 *
* * AFS * 1875 * 1500 * 375 *
* * AH * 1250 * 1000 * 250 *
* * AK * 1875 * 1500 * 375 *
* *  AKR * 1875 * 1500 * 375 *
* * AO * 1875 * 1500 * 375 *
* *  ACE * 1875 * 1500 * 375 *
* *  AOR * 1875 * 1500 * 375 *
* *  AOT * 1875 * 1500 * 375 *
* * AP * 625 * 500 * 125 *
* Tugs * ATF * 625 * 500 * 125 *
* * ATS * 625 * 500 * 125 *
* M scel | aneous *  AG * 1875 * 1500 * 375 *
* *  AGS * 1250 * 1000 * 250 *
* *  AGF * 2500 * 2000 * 250 *
* *  AGM * 1875 * 1500 * 375 *
* *  AGOR = 625 * 500 * 125 *
* *  AGOS  * 625 * 500 * 125 *
* * AWM * 1875 * 1500 * 375 *

-22223333333333333313213111111111321313131111111111323131311131311111I323131313131III))))-
[1] For ships connection |locations, see Table 7.

[2] "Total Denmand" equals "Fire Fighting" plus "Cooling/Flushing" flow.

[3] Salt water fire protection systens are not required for concrete-
construction submarine piers; requirements for AFFF fire suppression systens
will be determ ned by evaluation of fire risks involved on pier by the
NAVFACENGCOVHQ Fire Protecti on Engi neer

[4] For submarine berthing piers, a permanent salt water system for cooling/

flushing is not mandatory if sufficient fresh water is provided to neet al
operational shore water requirenents.
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Table 7
Shore Services - Salt or Nonpotable Water
(Active Berthing[1])

+))))))))))))))))))))0)))))))))0)))))))))))0))))))))))))0)))))))))))))))))))
* * Fire Cooling/ = Shi ps
* Fighting Flushing =  Connection *
Cl ass *Salt Water Salt Water = Locations[2] (ft) =
*Fr om Shore From Shore /)))))))))0)))))))))1
*  (gpm (gpm > L *

* * * * * *

/))))))))))))))))))))3)))))))))3)))))))))))3))))))))))))3)))))))))3)))))))))l
*Aircraft Carriers * CV-59 * * * *

* *

Ship Type

LI I

*
*
*
*

X X % % %

*

* * CV-63 * 8750 * 3950 * * *
* *CUN-65 = 8750 * 3950 * * *
* *CUN-68 > 9500 = 4100 * * *
*Surface Conmbatants = * * * * *
> Battleship * BB-61 * 3500 * 1300 * * *
* *= BB-62 * 3500 * * * *
* *= BB-63 * 3500 * * * *
* * BB-64 * 3500 * * * *
* Cruiser *CG 16,26 = 3000 * 1150 * * *
* * CG 47 > 3300 = 1650 * 269 P * *
* * * * * 377 P = *
* * * * * 310 S ~* *
* * * * * 407 S * *
* *CGN- 9 * 2500 = 1100 * * *
* *CGN-36 >~ 2300 = 1300 * * *
* *CGN-38 = 2300 = 1300 * * *

-233333333333333333332333333313323333331331313132>3333131313333231313133333323111)3)))-
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Table 7
Shore Services - Salt or Nonpotable Water
(Active Berthing[1])

+))))))))))))))))))))0)))))))))0)))))))))))0))))))))))))0)))))))))))))))))))

* * Fire Cooling/ = Shi ps

* * * Fighting = Flushing = Connection *
* Ship Type * Cl ass *Salt Water = Salt Water = Locations[2] (ft) =
> * *From Shore * From Shore /)))))))))0)))))))))1
* * *  (gpm > (gpm =~ L *
/31333313333333333333333>3333333333333333333333333333333333)133333))3)))))))))1
*Surface Conmbatants = * * * * *
* (Cont d) * * * * * *
> Destroyer * DD-963 = 2000 * 1250 * Xxx [3]* 18-22 =
> * DDG 2 * 1300 * 600 * * *
> * DDG- 37 > 2000 * 1500 * 194 PS ~ 23 *
> * * * * 334 PS >~ 23 *
> * DDG-51 > 2000 * 1650 * * *
> * DDG- 993 * 3300 * 1650 * * *
> Frigate * FF-1037 = * * * *
> * FF-1040 = 900 * 450 * * *
> * FF-1052 = 900 * 700 * 276 PS * *
> * FFG 1 * 900 * 450 * * *
> * FFG 7 * 1750 * 1750 * 287 PS ~ 18 *
> Patrol * PG-85 = * * * *
* * PHMl * * * * *
> Submarines * SS * xxx[4, 5] = * * *
* * SSN * xxx[4, 5] = * * *
* * SSBN * xxx[4, 5] = * * *
*Anphi bi ous Warfare = * * * * *
*  Command * LCC-19 = 1000 * 750 * * *
* Assaul t * LHA-1 * 8000 * 3000 * * *
> * LHD-1 * 8000 * 3000 * * *
> * LPH 2 * 3000 * 1500 * * *
* (Cargo * LKA-113 = 1000 * 750 * * *

-233333333333333333332333333313323333331331313132>31333131313333231313131333323111)1)))-
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Table 7
Shore Services - Salt or Nonpotable Water
(Active Berthing[1])

+))))))))))))))))))))0)))))))))0)))))))))))0))))))))))))0)))))))))))))))))))

* * Fire Cooling/ = Shi ps

* * * Fighting = Flushing = Connection *
* Ship Type * Cl ass *Salt Water = Salt Water = Locations[2] (ft) =
* * *From Shore * From Shore /)))))))))0)))))))))1
* * *  (gpm = (gpm > L *
/333331313131313131313331131313123313131311113331I31131I31I31I3XDIDIDIDI3II)I))H)))1
*Anphi bi ous Warfare = * * * * *
* (Cont' d) * * * * * *
* Transport * LPD-4 * 2000 * 1000 * * *
* Landi ng * LSD-36 = 1000 * 1000 * * *
* * LSD-41 = 2000 * 1250 * * *
* * LST-1179* 1000 * 750 * * *
* Mne Warfare * MBO- 427 * 250 * 150 * * *
* * NCM]_ * * * * *
*Auxiliary * * * * * *
* Tenders & Repair > AD-15 * 800 * 600 * 110 PS = *
* * * * * 438 PS * *
* * AD- 37, 41* 2500 * 1100 * * *
* * AR-5 * 1250 * 550 * * *
* * ARS_ 38 * * * * *
* * ARS_ 50 * * * * *
* * AS_ 31 * * * * *
* * AS- 33 * 1750 * 950 * * *
* * AS- 36 * 2500 * 1100 * * *
* * ASR‘g, 12* * * * *
* Cargo & Transport > AE-21 * * * * *
* * AE- 26 * 2000 * 1100 * * *
* * AFS-1 * 700 * 450 * * *
* * AH_ 19 * * * * *

-23333333333333333333233333331332333333331313132>33133131313333231313133333323111)1)))-
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Table 7

Shore Services - Salt or Nonpotable Water
(Active Berthing[1])

+))))))))))))))))))))0)))))))))0)))))))))))0))gg)?))))))0)))))))))))))))))))
ol i ng/

Fl ushi ng

*

Ship Type

X X % % %
LI I

*

*Auxiliary (cont'd) =*

*

Cargo & Transport
(Cont ' d)

Tugs

M scel | aneous

Ok X % b B b R F X X b b o R R X X % b b R ok X X X X % % ok % X

LIS NN BN B N N N I I BN BN BN BN N A N N 2 2 B BN BN NN N N R 2 I N BN BN B S R R I )

*

Cl ass

AK- 280
AKR- 7

AO- 105
AO- 143
AO- 177
ACE-1, 6
AOR- 1

AOT- 168

AP- 110,
122

ATF-91
ATS-1

AG 193
AGS- 39
AGDS- 2
AGF- 11
AGM 20
AGCR- 11
AGCS- 1

AVM

*

* Fighting
*Sal t Water
*Fr om Shor e

*

*

*

Ok X % b B b R F X X b b o R R X X % b b R ok X X X X % % ok % X

*

Fire

x>
x>
x>
x>

(gpm

*

650

1750

3000

2250

Ok X % b B o R F X % b b o R R X X % b b R R X X X X % % ok o % X

*

*

*

hi ps

Connecti on
Salt Water = Locations[2] (ft)

*

*

From Shore /)))))))))0)))))))))1

(gpm
77)))))))))))))))))))3)))))))))3X))))))))))3))))))))))))3X))))))))3)))))))D)D1

400

950

1500

950

*

*

*

Ok X % b B o R F X % b b o R R X X % b b R R X X X X % % ok o % X

*

L

*

*

Ok X % b B o R F X % b b o R R b X X % b b R R X X X X % ok ok % X

*

*

*

*

ok X X % b B R R R X X b b B R R F X X X ok b o R ok % X X X % % b ok o F X

-23333333333333333333233333331332333333331313132>33133131313333231313133333323111)1)))-
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Table 7
Shore Services - Salt or Nonpotable Water
(Active Berthing[1])

[1] The range of values in Table 7 enconpasses all ship types. Requirenments
or ships not specifically identified in the tables should be based on the
saltwater flows for sinilar type ships listed, or on data available from
NAVSEA or the station/activity.

[2] L and Hrefer to the location of ships connections. L is the distance,
in feet, of the connection aft of the point of stemof the ship, and His the
height, in feet, of the connection above the design waterline; see Figures 2
t hrough 13, as applicable. Designations "P," "S" & "C' refer to Port side,

St arboard side and Centerline, respectively. Were nore than one connection
exists, all locations are shown.

[3] No specific connection location for this ship. Connection(s) nmade to
nost conveni ent main deck fire hydrant(s).

[4] Saltwater fire protection systens are not required for concrete
construction submarine piers; requirements for AFFF fire suppression systens
will be determ ned by evaluation of fire risks involved on pier by the
NAVFACENGCOVHQ Fire Protecti on Engi neer

[5] For submarine berthing piers, a pernmanent saltwater system for cooling/

flushing is not mandatory if sufficient freshwater is provided to neet al
operational shore water requirenents.
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i ndependent ships punps to furnish their own cooling/flushing water during
the fire, or,

b) cooling/flushing denmand, for the aggregate of connected shi ps,
adjusted for diversity.

The saltwater system serving each single pier or equival ent wharf
shal | be designed in accordance with either of the follow ng: (An equivalent
wharf is defined as a wharf with a set of berths (four nmaxi mum equivalent to
t he berthing acconmpdati on of a single pier.)

a) For Fire Protection. For piers and wharves serving frigates
or larger ships, use the "Salt Water From Shore" requirenent from Table 7 for
the largest ship to be berthed at the pier or 1,000 gpm (3,875 | pm,
whi chever is greater. For piers and wharves serving ships smaller than
frigates, use the "Salt Water From Shore" requirement from Table 7 for the
| argest ship to be berthed at the pier or 500 gpm (1,892.5 | pm), whichever is
greater.

b) For Cooling and Flushing. Use the sum of the "Cooling/
Flushing Salt Water From Shore" requirenents from Table 7 for all ships to be
berthed pierside (excluding nested ships), multiplied by the diversity
factors given bel ow.

NUMBER OF SHI PS Dl VERSI TY FACTOR

O BWN P
coooerm
o ~N©Oo

Over 4
Desi gn sal twat er punping systenms serving nore than one pier or
equi val ent wharf as above, except apply diversity. The capacity shall be
equal to the sumof the requirements for all piers nultiplied by a system
diversity factor of 0.75. |Increased punping capacity at a punping station
may be added where necessary to supply a future pier or piers. \Were
nunerous piers are involved (for which permanent systems have been approved),
optional designs, such as individualized pier punping stations, should be
consi dered.

The pressure required for these systems shall be 150 psi residua
pressure at the nost renote pier or wharf outlet at design flow, except that
separate systens which supply water for cooling/flushing only shall provide
40 psi (275.8 kPa) residual at design flow.
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Exanpl e Probl ens. The exanpl e problens bel ow are presented to
illustrate the nethod of determ ning quantity and pressure requirenents.
Four exanpl e problens are given; the exanple berthing arrangenents for the
probl ems are shown on Figure 17

- Example Problem 1: Dedicated Carrier Pier. See Figure 17, Case |I. This is
a single-berth pier, with no nesting. Two CVN-68 Ninitz-class, aircraft
carriers are to be acconmpdated as shown.

a) Fire-Protection Requirenent. From Table 7, the "Salt Water
From Shore" requirement for a CV/N-68 is 9,500 gpm (36,000 | pm.

b) _ Cool i ng/ Fl ushi ng Requirenent. The "Cooling/Flushing Salt
Water From Shore" requirenment for a CVN-68 is 4,100 gpm (15,518.5 I pm). For
two CVN-68 ships, the total adjusted (diversified) demand is:
(2)(4,100)(0.9) = 7,380 gpm (28,597.5 | pm.

NOTE: The fire-protection requirenent governs: use 9,500 gpm for the
sal twater design flow.

- Exanmpl e Problem 2: Destroyer and Frigate Pier, Maxi num Density
Configuration. See Figure 17, Case Il. This is a nultiple- berth pier
with two-abreast berthing (nesting). The ship classes and nunbers
i ndi cated on Figure 17 are to be accommodated at the pier

a) Fire-Protection Requirenent. Table 7 indicates that the
| argest "Salt Water From Shore" requirenment is 2,500 gpm (9,462.5 | pm, for
the AD-41.

b) Cooling/Flushing Requirenent. For the ship nix indicated,
and providing saltwater for the inboard ships only, the cooling/flushing
requi renments are: 1,100 gpm (4,163.5 I pm for the inboard AD-41, 1,250 gpm
(4,731.25 | pm for the inboard DD 963; and 1,750 gpm (6,623.75 I pn) for each
i nboard FFG- 7. The total requirement is: 1,100 + 1,250 + (2)(1,750) = 5,850
(22,142 I pm) gpm The total adjusted (diversified) demand is: (5,850)(0.7)
= 4,095, say 4,100 (15,518.5 I pm) gpm

NOTE: The cooling/flushing requirement governs: use 4,100 gpmfor the
sal twater design flow.

- Example Problem 3: \Wharf Design (Two Equival ent Wharves). See Figure 17,
Case Ill. This is a multiple-berth wharf, including nesting conditions,
with the indicated ships and berthing assignnents.

The wharf may be anal yzed as being the equival ent of two berthing
piers, separated into two ship groupings, since nore than four ships are
adj acent to the wharf. Goup 1 ships are FF-1052, DDG 2, and AD 41, and
group 2 ships are FF-1052, DD 963, and CGN-38. \While other groupings are
possi bl e, the grouping resulting in the highest overall demand is used.

a) Fire-Protection Requirenent. In group 1, the |argest-demand
ship is the AD-41, with a requirenment of 2,500 gpm (9,462.5 Ipm). |In group
2, the largest-demand ship is the CG\-38, with a requirenent of 2,300 gpm
(8,705.5 I pm.
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Example Arrangements for Saltwater Demand

46
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b) Cooling/Flushing Requirenent. The group 1 cooling/flushing
requi rements are: FF-1052 (700 gpmor 2,649.5 I pn), DDG 2 (600 gpm or 2,271
I pm, and AD-41 (1,100 gpmor 4.163.5 Ipm). Goup 1 total adjusted
(diversified) demand is: (2,400 or 9,084 Ipnm(0.8) = 1,920 gpm (7, 267.2
| pmy. The group 2 cooling/flushing requirements are: FF-1052 (700 gpm or
2,649.5 I pm, DD 963 (1,250 gpn), and CGN-38 (1,300 gpn). Goup 2 tota
adjusted (diversified) demand is: (3,250)(0.8) = 2,600 gpm (984.1 | pm.

NOTE: Governi ng denmands are 2,500 gpm (fire protection) for group 1 ships
and 2,600 gpm (cooling/flushing) for group 2 ships. Goss demand
for the two equivalent wharves is: 2,500 + 2,600 = 5,100 gpm
(19,303.5 Ipm. Using the multiple-pier systemdiversity factor
from above, (Saltwater System Serving More Than One Pier or
Equi val ent Wharf), the saltwater design flow for the entire wharf
is: (5,100)(0.75) = 3,825 gpm (14,477.6 | pm.

- Example Problem 4: Saltwater System Serving Mdre Than One Pier or
Equi val ent Wharf. |In this exanple problem a comon punping station is to
supply saltwater for the piers and wharves of Exanple Problems 1, 2, and 3.
The saltwater design flow requirements previously determ ned are: dedicated
carrier pier (9,500 gpmor 35,957.5 I pn); destroyer and frigate pier (4,100
gpnm; and two equival ent wharves (5,100 gpm). Thus, the central punping
facility shall have a m ni mum capacity of (18,700)(0.75) = 14,025 gpm
(53,084.6 | pm.

3.3.3 Punpi ng Equi pnent. Punps may be pernmanent, portable or nobile as
approved (refer to para. 3.3.1). |n general, punp capacities and heads
shoul d be selected to provide for both fire-protection and cooling/fl ushing
requi rements. Use separate punps for the two requirements only when
specifically allowed or as stated in para. 3.3.5.2. Refer to M L-HDBK-1008,
Fire Protection for Facilities Engineering, Design and Construction, for
requi rements of fire punps and associ ated equi pnment. Centrifugal fire punps
shall conply with NFPA 20, Centrifugal Fire Punps. Refer also to NAVFAC

DM 5.7, Water Supply Systens, for punping equi pnent criteria.

3.3.3.1 Drives. Fire punps may be driven entirely by electric nmotors if
either a single reliable power source or two i ndependent power sources are
avai |l abl e, as defined by NFPA 20. Single reliable power sources need not

i ncl ude dual substations nor starting equipnment. |If the above conditions for
use of electric drive only cannot be met, design the system such that a

m ni mum of 50 percent of punping capacity is driven by approved alternative
drives, such as diesel engines. Portable or nobile punping equipnment is
normal Iy driven by rennte-starting electric notors (when appropriate) or by
di esel or gas-turbine engines.

3.3.3.2 Pressure Control. Pressure nust be controlled under varying
demands by stagi ng of punps and by incorporation of surge tanks and/or other
sui tabl e equi pnent to prevent excessive surges due to starting and stopping
of punmps. Use a small pressure-maintenance punp to handle low flows. Fire
punps nmust be equi pped for automatic startup upon pressure drop, nmanual stop
and provision for manual override startup

3.3.3.3 Alternative Punp Drive. \When a separate cooling/flushing water
systemis used, a variable-speed electric drive may be used to contro
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pressure. Variabl e-speed equi pnent may al so be used for conbined fire-
protection and cooling/flushing systens when approved by the appropriate
Engi neering Field Division. Variable-speed-drive equi pnent should be

sel ected fromtypes which have been proven by successful use. Adjustable-
frequency type vari abl e-speed systens are preferred because of their higher
ef ficiency.

3.3.3.4 Location. Permanent punping equi pnent for individual piers,
wharves, or drydocks should normally be | ocated ashore, as near as possible
to the structure. Were it is inpractical to build a wet sunmp and intake for
use of vertical punps on shore, punps may be placed in an encl osure on or

al ongside a pier or wharf, with punp columms adequately protected from wave
action and floating debris. Portable or nobile punping equiprment may be

pl aced on pier decks or on floating platforns, noored to the pier

3.3. 4 Pi pi ng and Qutlets

3.3.4.1 Size of Mains. Piping systens must be designed to provide the
requi red residual pressure, at design flow conditions, to the berths which
are farthest fromthe punping system \Were a conmon shore punping and

di stribution system feeds several piers or drydocks, the shore distribution
system must be sized to deliver the design firefighting flow to any one of
the piers or drydocks while cooling/flushing flows continue to all other

| ocati ons.

3.3.4.2 Locati on and Arrangenent of Mains. As a general rule, when

per manent mains are placed on piers 50 ft (15.24 m) or less in width, provide
a single main with branch | ateral pipes for outlets on both sides of the
pier; for piers wider than 50 ft, provide a | ooped main with outlets on both
sides. Coordinate piping with structural conditions and arrange mains for

t he best conbination of versatility, security, and overall cost. It is
normal Iy nore desirable operationally to provide a | ooped main than an

equi val ent single main. Provide isolation valves at appropriate |ocations
for reliability of service during energency repairs.

3.3.4.3 Locati on and Spacing of Qutlets. The pier |ocation of ships

sal twat er connections nay be determ ned by use of the |ocating dinmensions for
shi ps connections given in Table 7, in conjunction with Figures 2 through 13
for the appropriate ship classes. For a description of the nmethods to be
used in establishing shore utility-station spacing on piers and wharves,
refer to Section 2. For spacing in drydocks, refer to NAVFAC DM 29. 1.

3.3.4.4 Qutlet Design. The typical outlet shall consist of a 6-in. (152.4
nm) branch main and riser feeding a manifold arrangenent of three 2-1/2 in.
(63.5 M and one 4-in. (101.6 nm valved hose connections. See Figure 18
for typical details. Were portable punping systenms are used, standpipe
connections may be provided on sone (or each) of the outlet risers for
connection to the portable punping system di scharge hose. For certain |arge
shi ps the above outlet requirenents shall be nodified; refer to para. 3.3.5,
CV, CVN, LHA and LHD Requirenents (Al Classes). Provide four 4-in. valved
hose connections in a mani fold arrangement at the outboard end of large piers
for fire boat or |arge-volune portabl e-punp connections. \Were berthing is
desi gned exclusively for tugboats, work boats, or other small craft having a
"Salt Water From Shore" requirenment of not nore than 625 gpm properly spaced
4-in. (101.5 m) risers having two to three 2-1/2 in. (63.45 nm connections
may be used in lieu of the above. All connections shall be protected by a
chai ned cap. At each
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PIER FACE

6" INTERNALLY COATED FARBRICATED
STEEL HEADER AND QUTLETS

MINIMUM PRACTICAL

SLEZD VALVE WMERE
REGCD IN COLD cum.m';\

STANDARD QUTLETS:. 3-2-1/2" & 1(-4"

: {USE DIFFERENT SIZES WHERE REQ'QD-
‘ SEE TEXT)

BUTTERFLY OR GATE VALVE
\6" FROM MAIN IN TRENCM QR 3ELOW PIER,TYR
(USE 8" WHERE REAQ'D - SEE TEXT)
ALTERNATIVE CONCRETE SBARRIER WALL, TYR

MINIMUM PRACTICAL

NORMAL CONFIGURATION

MINIMUM PRACTICAL

&" INTERNALLY COATEC FABRICATED
STEEL HEADER AND OUTLETS

BLEED VALVE WHERE REQUIRED

FR REV T
SUPPORT FCoR EEZE PREVENTION

STANDARD QUTLETS: 3-2-#2" & 1-4"

BUTTERFLY OR GATE VALVE

I
PIER DE’cx—/

LOW PROFILE CONFIGURATION

Filgure 18
Typlcal Salt or Nonpotable Water Shore Conmections

49



M L- HDBK- 1025/ 2

designated pier in each naval station where oceangoing U.S. nerchant and
foreign ships are expected, two international shore connections shall be
provi ded (see Figure 19).

3.3.4.5 Materials and Installation Criteria. Pipe and fittings shal
conformto NAVFAC DM 5.7, as applicable to piers and wharves. Use pipe,
fittings and val ves pressure-rated at 250 psi (1,724 kPa) m nimum Hose

t hreads shall be National Standard hose-coupling threads, 7-1/2 threads/inch
or as approved by the responding fire departnent. For piping on a pier or
wharf, evaluate the relative advantages of cenent-lined ductile iron and
cenent-lined steel pipe with an extruded pol yet hyl ene or pol ypropyl ene
exterior coating. An ultra violet inhibitor nust be used in polyethyl ene
coatings which will be exposed to sunlight. For coated pipe, use

pol yet hyl ene heat - shri nkabl e sl eeves and/or tape wapping at joints and
fittings. Hangers and bolts rmust be gal vani zed. \Where saltspray exposure is
severe, incorporate appropriate additional anticorrosion nmeasures for
hangers, such as application of epoxy coatings, use of stainless steel or
Monel bolting, and use of fiberglass/resin-conposite hangers and bol ting.
Provi de neans of pipe novenent due to thermal expansion, preferably by use of
expansi on | oops and offsets. Also provide for differential novement of

pi ping at pier expansion joints. Piping and outlets nmust be identified and
col or coded in accordance with Section 6, M SCELLANEOQUS PROVI SI ONS.

3.3.5 CV, CVUN, LHA and LHD Requirenents (Al C asses). At existing
installations where insufficient saltwater pressure exists, the pressure
shal |l be increased to provide 150 psi (1,034 kPa) residual pressure at the
pier outlets. Punp-discharge pressure nust be sufficient to provide the
required residual at design flow The followi ng special requirenments apply
to these ships:

3.3.5.1 Special Qutlets: Provide four 4-in. (101.5 nmm, gate val ved hose
connections in an 8 in. (203 mm nanifold arrangenent with an 8 in. riser (in
lieu of the typical outlet) at each of two locations. Approximate |ocations
of outlets for aircraft carriers shall be as indicated on Figure 20. For LHA
and LHD ships, deternmine |locations from NAVSEA or fromthe station/activity.
Qutl et design and configuration shall be simlar, except for size, to outlets
at other |ocations.

3.3.5.2 Upar adi ng. Permanent changes to existing pier systens for
upgradi ng of fire protection (where pernanent system has been justified)

shall be by installation of a separate high- pressure system using pipe,
fittings, and valves with a pressure rating of 250 psi ((1,724 kPa) m ni num
Exi sting | ow pressure saltwater systems may remain in place for
cooling/flushing and for fighting fires on piers when handhel d hose lines are
required.

3.3.5.3 Portabl e or Mobile Punps. Supplenmental |arge-volunme portable or
nobi l e punps nmay be utilized for these ships to augnent the salt-water supply
froma permanent system Existing systens which can supply a portion of the
requi rement at 150 psi (1,034 kPa) residual may remmi n unchanged. However
when portable or nmobile systens are used at drydocks or repair facilities,
the capacity of the permanent system shall be no |less than 5,000 gpm (18, 925

[ pm) .
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3.3.6 O her Nucl ear - Powered Ship Requirenents. For active and repair
berthing or docking, the requirements are the sanme as those for
conventional |y powered ships of simlar type.

3.3.7 Protection From Freezing. In climtes subject to freezing
tenmperatures, salt and nonpotable water |ines and outlets nust be protected
(refer to Section 6).

3.4 Potabl e Water. Potable water shall be provided for all berthing
spaces so that ships may take on water. For graving drydocks, refer to
NAVFAC DM 29. 1.

3.4.1 Quantity and Pressure Requirenents

3.4.1.1 Active Berthing (Single or Multiple Berths). For single berths,
provide a potable water supply of 1,000 (gpm (3,785 Ipm for all berth
lengths up to 2,000 linear ft (610 m), with a mni mumresidual pressure of 40
(psi) (276 kPa) at the npbst renote outlet on the pier. Were the pier length
accommodat es nore than one berth, provide a potable water supply of 1,000 gpm
for the first 2,000 linear ft of berth, plus 500 gpm (1,893 I pm for each
additional 2,000 linear feet up to a maxi num of 2,000 gpm (7,570 Ipm), with a
m ni mum pressure of 40 psi at the nobst renote outlet.

3.4.1.2 Repair Berthing. The potable-water requirements for repair piers
are indicated in Table 8 for selected ship classes. The quantities indicated
for each ship to be berthed at a pier, including nested ships, shall be added
together, and the total quantity shall be available on the pier. The peak
rate of flow for main sizing shall be based upon providing the entire daily-
flow requirement from Table 8 for all ships on a pier or wharf, at a

constant flow rate, within an 8-hour period, and at a residual pressure of 40

psi mnimum at the shore connecti ons.

3.4.1.3 Miltiple Piers. Total usage for multiple piers in gallons per day
shal |l be determ ned by summing daily flows for all ships at all piers or
wharves. The peak-flow rate for multiple piers shall be determ ned by

summ ng peak-flow rates for all piers or wharves, as determ ned by the nethod
descri bed above, and multiplying the sumby a diversity factor of 0.75.

3.4.2 Piping System Design Criteria. For piping materials and
installation requirenments, refer to NAVFAC DM 5.7. Additionally, for piping
under a pier or wharf, evaluate the relative advantages of cenent-1lined
ductile iron and cenment- |lined steel pipe with an extruded pol yethyl ene or
pol ypropyl ene exterior coating. Provide an ultra violet inhibitor in

pol yet hyl ene or pol ypropyl ene coatings which will be exposed to sunlight.

For coated pi pe, use polyethyl ene, heat-shrinkable sleeves and/or tape
wrapping at joints and fittings. Hangers and bolts nust be gal vani zed.
Were salt-spray exposure is severe, incorporate appropriate additiona
anticorrosi on measures for hangers, such as application of epoxy coatings and
use of stainless steel or Mnel bolting. Provide neans of pipe novenent due
to thermal expansion, preferably by use of expansion |oops or offsets. Also
provide for differential nmovement of piping at pier expansion joints.

3.4.3 Location and Arrangenent of Piping Mains. As a general rule,
provide a single water main with cross-branch piping to outlets for al
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Tabl e 8
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Tabl e 8
Shore Services - Potable Water[1l] -- Continued
(Repai r Bert hing)

+))))))))))))))))))0))))))))0))))))))))))0)))))))))))))))0))))))))))))))))))

* *

M ne Warfare *MBO- 427 = 2,400
*MCM 1 * 2,200 * * *
3303030303333 0330300020300 DA IIIIDE

* * Requi renent * Shi ps

* * * Requirement> Wth Air Wng * Connecti on *
* Ship Type *Cl ass * Wth Ships = or Troops *Locations [2] (ft)=*
> * * CD?D|S?EHI * A?oag? /))))))))0)))))))))1
/))))))))))))))))))3))))))))3))))))))))))3)))))))))))))))3))))))))3)))))))))l
*Sur f ace Conbat ant s> *

* (Cont d) * * * * * *
> Frigate *FF- 1037 * 5,900 * * * *
> *FF-1040 ~ 14, 200 * * * *
> *FF-1052 ~ 14, 200 * * 276 PS * *
> *FFG 1 * 7,500 * * * *
> *FFG- 7 > 10, 800 * * 318 PS ~ 35 *
> Patrol *PG- 85 * 700 * * * *
> *PHMWM 1 * 2,500 * * * *
*Subnmar i nes *SS-580 > * * * *
* *SS_ 594 * * * * *
* *SSN_ 637 * * * * *
> *SSN-688 >~ 5,000 Max = * * *
> *SSBN- 616+ * * * *
> *SSBN- 726>+ * * * *
*Anphi bi ous Warfare* * * * * *
* Command *LCC-19 = * 44,100 * * *
* Assaul t *LHA- 1 * * 85, 000 * * *
> *LPH 2 * * 81, 700 * * *
* (Cargo *LKA- 113 = * 18, 800 * * *
* Transport *LPD- 4 * * 48, 300 * * *
* Landi ng *LSD-36 * * 23,800 * * *
> *LSD- 41 * * 20, 800 * * *
> *LST-1179* * 23, 500 * * *
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Shore Services -
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Tabl e 8
Shore Services - Potable Water[1l] -- Continued
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[1] The range of values in Table 8
for ships not specifically identified in the table should be based on

enconpasses al

ship types.

Requi renment s

the requirenent for sinilar type ships listed, or on data available from
NAVSEA or the station/activity.

[2] L and Hrefer to the location of ships connections.
in feet, of the connection aft of the point of stemof the ship and His

the height, in feet, of the connection above the design waterline;
Figures 2 through 13, as applicable.
to port side, starboard side and centerline,
t han one connection exists,

al
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active berthing piers and for all repair piers 50 ft (15.2 m) or less in

wi dth. For repair piers wider than 50 ft, provide piping mains on both sides
with a cross connection at the outboard end. Coordinate piping with
structural conditions and arrange mains for the best conbination of
versatility, security, and overall cost. It is normally nore desirable
operationally to provide a | ooped main rather than an equival ent single nmain.
Provide isolation valves at appropriate locations for reliability of service
during emergency repairs.

3.4.4 Piping and Qutlets. See Figure 21 for typical outlet details.
Provide at | east one 2-1/2 in. (63.45 M) connection at each service outlet,
except as specified in para. 3.4.6, Specific Ship Requirenents and except
where nesting is anticipated. Branch piping fromnmains to outlet risers
shall be not less than 2-1/2 in. size, and not |ess than 4-in. size where
dual 2-1/2 in. connections are fed by a common branch (see Figure 21).

Term nate shore connections with a 2-1/2 in. gate valve with hose threads
(National Hose Threads) on outlet and chained cap. All potable-water outlets
on piers and wharves and all individual potable water hose connections usable
for potable water, including all outlets of dual connections where used,

shal | have a reduced-pressure type backfl ow prevention device, in accordance
with NAVFAC DM 5.7. Al such outlets on piers and wharves shall be
identified and col or coded in accordance with Section 6. |If static pressure
in the supply mains is greater than 80 psi (552 kPa) for any portion of the
day, provide regulators set at 80 psi maxi mum

3.4.5 Locati on and Spacing of Qutlets. The pier |ocations of ships

pot abl e water connections nay be determ ned by use of the |ocating dinmensions
for ships connections given in Table 8, in conjunction with Figures 2 through
13 for the appropriate ship classes. For a description of methods to be used
in establishing shore-utility station spacing on piers and wharves, refer to
Section 2.

3.4.6 Specific Ship Requirenents

3.4.6.1 CV and CVN Ship Requirenents (Al C asses). Design systens as
speci fi ed above, except provide a 4-in. (101.52 nm branch line, a 4-in.
backfl ow preventi on device, and outlet at each of locations 3 and 4 of Figure
20. Provide a 4-in. to 2-1/2 in. (63.45 nm reducer for each location to
al l ow use of these outlets by ships other than carriers.

3.4.6.2 LHA LHD LPH2 and AD-41. Design systens as specified above,

except provide dual outlets at each utility connection group, and provi de one
4-in. backflow prevention device and outlet near the center of the berth.
Provide a 4-in. to 2-1/2 in. reducer to allow use of the 4 in. outlet with a
2-1/2 in. hose.

3.4.6.3 Addi ti onal Requirenment for Nuclear-Powered Ships. A "pure" water
supply is required for all nuclear-powered ships. Due to the quantities

i nvol ved and the problens of contanination and quality control, tank truck
delivery will normally be used rather than the installation of piping and
outlets on the pier.

3.4.7 Quality. Refer to NAVFAC DM 5.7.
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3.4.8 Protection fromFreezing. In climtes subject to freezing
tenmperatures, potable water |ines and outlets must be protected refer to
Section 6.

3.4.9 Metering. Where nonitoring of usage is required, provide nmetering
of potable-water supply to piers or groups of piers. |Install neters in

accessi bl e vaults ashore or on piers. Use conpound-di sc or magnetic-fl ow
nmeters to achieve a high range of registration. Were nmetering i s not
initially required, make provision for ease of future installation by neans
of concrete vaults or pier access covers.

3.5 POL Systems. Refer to NAVFAC DM 22, Petrol eum Fuel Facilities, for
i nformati on on piping and other appurtenances, including manifolds, hoses and
shelters, connections and adapters, hose handling equi prent, bilge and

bal | ast Iines, stripper punps, and other equiprment, except as nodified bel ow

3.5.1 Modi fications and Exceptions to NAVFAC DM 22

3.5.1.1 Shi p Connections and Piping. Berthing piers at which one or nore
POL products are available at the berths need not utilize articulated | oading
arns as described by Chapter 2 of NAVFAC DM 22. In such cases, above deck
val ved pier connections and direct ship-to-shore hoses may be used. Such

pi ping may be either above or bel ow the pier deck on berthing piers with POL
capabilities, if proper spillage precautions are taken. For piers
constructed and utilized for POL operations exclusively, refer to Section 5
her ei n.

3.5.1.2 Water Pollution Measures. Spill control neasures required for
berthing piers where POL is avail able may be different than those for piers
used exclusively for POL. Q1 spill containnent boons and appurtenances are

required to control spills on water; refer to NAVFAC Definitive Draw ng
Nunber DD- 1404371 G| Spill Containment for Berthing Facilities. Piping nust
be contained, either by trench or by secondary conduit. Also refer to Coast
Guard Regul ations (33 CFR 154) for design criteria to be used in design of

pi pi ng, containnent, ship-to-shore transfer equipnent, emergency shutdown,
and comuni cati ons.

3.5.2 Locati ons of Shore Fuel and Lube G| Connections. Fuel and |ube
oi | connection | ocations on various ships are given in Table 9, to aid the
designer in the overall utility layout and design process. Shore POL
connections should be |located to be conpatible with ships POL connections and
with other utilities described herein. Refer to Section 2 for a description
of utility spacing considerations. Pier fueling connections and hoses nust
be kept a m nimumof 25 ft (7.6 m away from any possible ignition sources,
such as pier power nounds, tel ephone boxes, and fire-al arm equi prent.

Requi red POL connection sizes nmust be obtained fromspecific ship data

avail abl e from NAVSEA. Refer to MI. Spec. ML-F-19488 Fitting, Hose Water
and Steam (other than Flexible, Metallic) for POL connection type.

3.6 Sewer and G ly Waste. Design ships sewage-collection systens and
shore connections in accordance with NAVFAC DM 5.8, Pollution Contro
Systenms. Design ships oily waste (bilge water) systems in accordance with
NAVFAC DM 5.9, Industrial and Oly Waste Control. Obtain criteria for each
project fromthe cogni zant NAVFAC Engi neering Field Division. Connection

| ocations for ships sewage and oily waste are given in Table 9, to aid the
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designer in the overall utility layout and design process. Refer to section
2 herein, for a description of utility spacing considerations. In climtes
subj ect to freezing tenperatures, sewer |ines nmust be protected (refer to
Section 6).

3.7 Fire Protection. Piers, wharves and associ ated structures shall be
protected in accordance with the provisions of M L-HDBK-1008 with the

nodi fications listed in paras. 3.7.1 through 3.7.6. Refer to para 3.8 for a
description of fire alarm service.

3.7.1 Firewalls and Sprinklers. Provide firewalls, fire stops, and
sprinklers in pier sheds and under conbustible decks, in accordance with
Nati onal Fire Protection Association (NFPA) 307, Construction and Fire
Protection of Marine Terminals, Piers and Wharves.

3.7.2 Hi gh- Pressure Water. High-pressure water and outlets shall be
provided for fire protection, in accordance with para. 3.3.

3.7.3 Foam On piers where petroleumfuels are transferred fromshore to
ship, if foam extinguishing systens exist for the protection of other
exposures (such as storage tanks), the foam system shall be extended to
hydrants | ocated adjacent to ships al ongside the pier

3.7.4 Protection From Freezing. Protect fire nmmins as described in
Secti on 6.
3.7.5 Portable Firefighting Equi pnent. Firefighting equi pnent shall be

provided in accordance with NFPA 307 and NFPA 10, Portable Fire
Exti ngui shers.

3.7.6 Exception. Saltwater fire-protection systens shall not be required
for piers dedicated solely to submari ne use, provided the pier structure is
essentially nonconbusti ble and eval uation of activity operations with the
NAVFACENGCOM Fire Protection Engi neer determines that: water can be made
available to the pier froma quaywall hydrant; fire department response tines
are adequate; and significant quantities of flammbles are not stored on the
pier. The requirenent, if any, for provision of an AFFF fire-suppression
system or other alternative method of fire protection shall be determ ned by
t he NAVFACENGCOM Fire Protection Engi neer

3.8 Electrical Systens. Electrical power is required on piers and at
drydocks for ships services, including hotel service (shore to ship power),
ship repair (industrial power), ships systens testing, pier weight-handling
equi prent, pier lighting, and m scel |l aneous pier receptacles. Materials and
installation shall conformto the requirenents given in NAVFAC DM 4 seri es,
El ectrical Engineering, in ML-HDBK-1004/3, Electrical Engineering,

Swi t chgear and Rel ayi ng, and in NFPA 70, National Electrical Code. For
drydocks, refer to additional criteria in NAVFAC DM 29.1

3.8.1 Types of Service. Design electrical-distribution systems for
pi ers, wharves, and drydocks for either or both of the two types of service
listed below, as directed by the appropriate Engineering Field Division
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Table 9
Shore Services - M scel |l aneous| 1]

+))))))))))))))))))0))))))))0)))))))))))))))))))))))))))))))))))))))))))))))
Shi ps Connecti on Locations[ 2]

* /)))))))))))0)))))))))))0)))))))))))0)))))))))))l
Ship Type * Class * Sewer *Oly Waste = Fuel O * Lube GI =
* /)))))0)))))3)))))0)))))3)))))0)))))3)))))0)))))l

ok ox X %

*

/))))))))))))))))))3))))))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))l
*Aircraft Carriers *CV-5

* *CV_ 63 * * * * * * * * *
* *CVN_ 65 * * * * * * * * *
* *CVN_ 68 * * * * * * * * *
*Sur f ace Conbat ant s* * * * * * * * - *
* Battleship *BB- 61 * * * * * * - * *
* *BB_ 62 * * * * * * * * *
* *BB_ 63 * * * * * * * * *
* * * * * * * * 26 * * *
= Crui ser *CG- 16, 26* * * * - * 25 * - -
* *OG- 47  * * * * *220P * *228PS* *
* * * * * * *2278 * * * *
* * * * * * *413PS* * * *
* *CG\'_ 9 * * * * * * * * *
* *CG\'_ 36 * * * * * * * * *
* *CG\'_ 38 * * * * * * 33 * * *
* * * * * * * * 24 * * *
* Destroyer *DD- 963 *230PS* *217S * *217S >~ 43 *217S = *
* * *212P * *224P * *224P * 43 *224P * *
* * * * *431PS* *431PS* * * *
* *DDG 2 * * * * * * 43 * * *
* *DDG 37 * * * * * * * * *
* *DDG- 51 = * 22 *244PS* 22 *106P = 25 = 35C = 20 ~*
* * > > * * *160PS* 29 * 334Cx 29 =
* * * * * * *356PS* 21 * * *
> *DDG- 963 * * * * * * * * *

-233333333333333333233333133233313132>3313323131332331313132>313133231133231313112)))))-
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Table 9

Shore Services - M scel | aneous| 1]

+))))))))))))))))))0))))))))0)))))))))))))))))))))))))))))))))))))))))))))))

Ship Type * Class * Sewer

ok ox X %

*

-- Conti nued

Shi ps Connecti on Locations[ 2]

al

* Lube O |

/)))))))))))0)))))))))))0)))))))))))0)))))))))))l
*O ly Waste = Fue
/)))))0)))))3)))))0)))))3)))))0)))))3)))))0)))))l

*

/))))))))))))))))))3))))))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))l

*Sur f ace _Conbat ant s>
* (Cont ' d) *
Frigate *FF- 1037

* *
* *
* * *
* *
* *

*FF- 1040
*FF- 1052 *130PS*
* *328PS*

* *

*FFG- 1 *

*FFG- 7 *203S

* *206P
Pat r ol *PH- 85

*

*PHM 1
*SS- 580

* *SSN- 594
* *SSN- 637
* *SSN- 688

o X X % ok ok ok ok ok % X X X %

ok X X % % % %

*SSBN- 616*

*SSBN- 726>
*Anphi bi ous War f are*>
Command * CC- 19
*LHA- 1
*LPH- 2
Car go *LKA- 113

*

*LPD- 4

*

*LSD- 36

*

*LSD- 41

*

*LST-1179* *

Assaul t

Transport

Landi ng

ok X X % b B o R ok kX X b b B ok R X X X X % ok ok ok % X

Ok O X % o o ok ok F % X X X X

o X X % ok ok ok ok ok % X X X %

18

Ok X X % % ok F %

*
N
N
o)
0
0]

*

O X X % b B ok R kX X % b o ok ok X X X X % % %

*

O X X % b B ok R kX X % b o ok ok X X X X % % %

*

ok X X o b B ok ok X X % o ok ok F X X X X % % %

*

Ok X X ok b B ok R X X % b ok ok F X X X X % % %

*

Ok X X % % ok F %

*
w
N
N
o)
0]

*

Ok X X % b B ok R X X % b o ok ok X X X X % % %

*

Ok X X % b B ok R X X % b o ok ok X X X X % % %

*

w
al

o X X b b B R R b X % b b b R X % b o R ok kX X X X % b ok o % X

-233333333333333333233333133233313132>3313323131332331313132>313133231133231313112)))))-
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Table 9

Shore Services - M scel | aneous| 1]

+))))))))))))))))))0))))))))0)))))))))))))))))))))))))))))))))))))))))))))))

Ship Type * Class * Sewer

ok ox X %

*

-- Conti nued

hi ps Connection Locati ons[ 2]

Q| * Lube O |

/)))))))))))0)))))))))))0)))))))))))0)))))))))))l
*0O |y Waste = Fuel
/)))))0)))))3)))))0)))))3)))))0)))))3)))))0)))))l

*

/))))))))))))))))))3))))))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))l

*Anphi bi ous War f are*>
* (Cont ' d) *

*

M ne Warfare *MBO- 427

*
*
* *
*
*

*MCM 1

*

*Auxiliary *

*

Tenders & Repair *AD- 15

*AD- 37

*

*AD- 41

*

R X % % o ok F % X X X%
R X % % o ok F % X X X%

*
(2]
o
(«2]
)
0]

*

*

*AR- 5

*

*ARS- 38

*

*ARS- 50

*

*AS- 31

*

*AS- 33

*

*AS- 36

*

*ASR- 9&21*

*

Cargo & Transport*AE-21

Ok X X % b o ok ok X X X X%

*AE- 26

*

*AFS- 1

*

*AH 19

*

*AK- 280

Ok X % b b ok R ok X X % b ok ok ok X X X X

X X % ok ok b R b X X X ok bk R b X X X X ok ok o kX X X %
R X % % ok ¢ F %

*

*

R X % % o ok F % X X X%

R X % % o ok F % X X X%

*
(2]
o
(«2]
)
0]

*

Ok X % b b ok R ok X X % b ok ok ok X X X X

*

Ok X % b b ok R ok X X % b ok ok ok X X X X

*

R X % % o ok F % X X X%

O X X % b B ok R X X X % b o ok ok X X X X%

*

R X % % o ok F % X X X%

ok X X % b B ok R X X X % b b ok ok X X X X%

*

R X % % o ok F % X X X%

*
A
o1
A
(0)]

Ok X % b b R R kX X % b ok ok ok X X X X

*

6 X X % b B o R R kX X % b R R R R X X X b b ok ok R % X X X X % % %

*

o X X b b B R R b X % b b b R X % b o R ok kX X X X % b ok o % X
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Table 9
Shore Services - M scellaneous[1l] -- Continued

+))))))))))))))))))0))))))))0)))))))))))))))))))))))))))))))))))))))))))))))
Shi ps Connection Locations[ 2]

o > /)))))))))))0)))))))))))0)))))))))))0)))))))))))1
* Ship Type * Cass * Sewer *Oly Waste = Fuel G =
> > /)))))0)))))3)))))0)))))3)))))0)))))3)))))0)))))1

/))))))))))))))))))3))))))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))1
*Auxiliary (Cont'd)=*

* Car gO & Tr ans- * * * * * * * * * *
* port (Cont' d) *AKR-7 > * * * * * * * *
* *AO' 105 * * * * *190P * * * *
* * * * * * *294PS* * * *
* * * * * * *502PS* * * *
* *AO' 143 * * * * *142PS* * * *
* * * * * * *253PS* * * *
* * * * * * *373PS* * * *
* * * * * * *453PS* * * *
* *AO' 177 * * * * *1728 * * * *
* * * * * * *190PS* * * *
* * * * * * *264PS* * * *
* * * * * * *299PS* * * *
* * * * * * *326'3 * * * *
* * * * * * *390PS* * * *
* * * * * * *408'3 * * * *
* *AGE_ 1 * * * * *219P * * * *
* * * * * * *2768 * * * *
* * * * * * *336'3 * * * *
* * * * * * *3978 * * * *
* * * * * * *457P * * * *
* * * * * * *578'3 * * * *
* *AOQ_ 1 * * * * *157PS* * * *
* * * * * * *215PS* * * *
* * * * * * *273PS* * * *
* * * * * * *311PS* * * *
* * * * * * *396PS* * * *
* * * * * * *457PS* * * *
* *AOT_ 168 * * * * *306PS* * * *
* * * * * * *422PS* * * *
* *AP_ 110 * * * * * * * * *
* * 122 * * * * * * * * *
* TUgS *ATF_ 91 * * * * * * * * *
* *ATS_ 1 * * * * * * * * *
* M scel | aneous *AG 193 = * * * * * * * *
* *A(B_ 39 * * * * * * * * *

-3323333333333333332333313332>3313323333123333323331332331331231333132)331332)I))) -
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Table 9
Shore Services - M scellaneous[1l] -- Continued

+))))))))))))))))))0))))))))0)))))))))))))))))))))))))))))))))))))))))))))))

* Shi ps Connecti on Locations[ 2]
* * /333333333>>031>1>>>133>>>>0>31331333333303313131333131))
* Ship Type * Class * Sewer *0O ly Waste = Fuel O * Lube O

*x

/)))))0)))))3)))))0)))))3)))))0)))))3)))))0)))))

*

1

*

1

/))))))))))))))))))3))))))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))3)))))l

*AUX|I|ary

* (Cont d) * * * * * * * * *
* * * * * * * * * *
* M scel | aneous *AGDS-2 = * * * * * * *
* (Cont' d) * * * * * * * * *
* *AG:_ ll * * * * * * * *
* * * * * * * * * *
* *AGV'_ 20 * * * * * * * *
* * * * * * * * * *
* *Aw?_ ll * * * * * * * *
* * * * * * * * * *
* *A@)S_ 1 * * * * * * * *
* * * * * * * * * *
* *AVM * * * * * * * *

ooR % % ok X X ok F X X ¥

[)?))))))))))))))))2))))))))2)))))2)))))2)))))2)))))2)))))2)))))2)))))2)))))—

[2]

For demands and ot her design data, refer to DM 5.08, DM 5.09 and DM 22
Al t hough their design is not covered by this handbook, other services
such as jet fuel, chilled water, pure water and various gases may be
required for specific ships. Obtain these requirenments from NAVSEA or
the station/activity.

Land Hrefer to the location of ships connections. L is the distance,
in feet, of the connection aft of the point of stemof the ship, and H
is the height, in feet, of the connection above the design waterline;
see Figures 2 through 13, as applicable. Designations "P', "S" and "C'
refer to Port side, Starboard side and Centerline, respectively. Were
nore than one connection exists, all |ocations are shown.
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3.8.1.1 Per manent Service. At naval stations, repair piers, drydocks, and
ot her continuously occupied facilities, provide fixed substations and
associated facilities to accormpndate the normal maxi mum demand due to ships
power requirenents (hotel service) and other |oads, such as pier or drydock
Iighting, weight-handling equipnent and punps. For planning and estimating
purposes, refer to Appendi x A, Figure nunmbers 25A, 25B, 25C, 26A, 26B and
26C, for a typical permanent installation on a pier. Refer to NAVFAC

DM 29. 01, Graving Drydocks, for additional criteria for drydocks.

3.8.1.2 Tenporary Service. At facilities not continuously occupied, or at
any facility where a substantial portion of the peak load will be occasiona
or intermttent, provide primary feeders and couplers to accomodate nobile
or portable substations as required to satisfy power requirements anticipated
for the tenporary |oads. Exanples of high tenporary | oads are power for
certain ships weapons-systens testing and ships plant nuclear testing. For
pl anni ng and estimating purposes, refer to Appendix A, Figure numbers 27A,
27B, 27C, 28A, 28B and 28C, for a typical tenporary installation on a pier
That portion of the | oad serving basic pier, wharf, or drydock l|ighting,

wei ght - handl i ng equi pnent, and receptacles not related to ship service or
repair should normally be fed from permanent equi prent.

3.8.2 Primary Power System The primary distribution systemnormally
operates in the nmediumvoltage range between 5 kV and 35 kV, dependi ng upon
the service voltage available. The system should be sel ectively coordi nated
to minimze downtinme of critical ships systens due to external or interna

el ectrical -system faults.

3.8.2.1 Shore Primary System \here economically feasible, a |oop
primary-radi al system ashore shall be provided to mnimze system downti e,

i mprove overall systemreliability, and sinplify system mai ntenance. Refer
to NAVFAC DM 4.1, Electrical Engineering, Prelimnary Design Considerations,
for a description of systemtypes. Locate the primary voltage service as
near as possible to the pier transformer(s) to optim ze voltage regul ation
Consi der voltage regul ation and power-factor correction at the shore primary
di stribution substation.

3.8.2.2 Pier, Wiarf, or Drydock Primary Systems. For permanent service,
provide dual primary feeders fromthe shore prinmary system at piers, wharves,
and drydocks to substations serving the ships hotel and industrial |oads.

For tenporary service, provide dual primary feeders fromthe shore systemto
appropriate locations, and provide primary voltage couplers to serve nobile
or portable substations utilized by the shore activity. Conduits, duct
banks, and manhol es cast integrally with pier construction are the preferred
construction on new piers. Conduits on piers may also be installed in

dedi cated el ectrical trenches, or in piping trenches where these are required
for other utilities. To avoid insulation damage, electrical conduits should
not be placed in close proximty to steampiping. Refer to Section 2 for
condui t-protection requirenents.

3.8.2.3 Special Primary-System Requirenents. Refer to para. 3.8.9, for
addi tional primary-systemcriteria.

3.8.3 Secondary Power Systens
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3.8.3.1 Shi ps Power. The electrical system providing power for ships shal

be nom nal 480 Vac, 3-phase, 60 Hz, ungrounded, supplied from substations

| ocated on piers, and connected through dedi cated receptacles |located at the
pier, wharf, or drydock perineter. The system design nust be such that fault
current will be limted to 100 kA rms at 480 V for any single ship

3.8.3.2 O her Ships Power Requirenments. Direct current and 400 Hz power
for ships service, when required, will be supplied fromthe 480 V shi ps-power
system by utilizing portable rectifiers or conversion equi pment provi ded by
the shore activity. |If required, nom nal 4,160 V, 3-phase, 60 Hz power for
shi ps service shall be supplied fromsubstations in addition to the 480 V
requirement (refer to para. 3.8.7).

3.8.3.3 Industrial (or Overhaul) Power. \Where it is a stated requirenent,
el ectrical service shall be provided specifically for equipnent utilized in
shi p noderni zation, alteration, and repair. Supply such power from dedi cated
conponents of the secondary distribution system The services shall include
only solidly grounded systems. These receptacles should be integrated where
possible with ships pier-outlet assenblies (or with pierside substations).
Arrange industrial receptacles to provide a natural separation from

shi ps- power receptacles. Usage for ships hotel |oads nmust be prevented by
use of nonconpatible plugs. All tenporary power for industrial repair |oads
should normal ly be supplied from grounded 480 V, 3-phase receptacles, with
portabl e equi pment and cabling provided by the activity to secure other

vol tages and/or multiple outlets.

3.8.3.4 Per manent Pier Loads. Requirenments other than for ships power and

i ndustrial power, such as for pier lighting, receptacles, and wei ght handling
equi prent, shall be fed fromfixed substations |ocated either on the pier or

ashore.

3.8.4 Location and Arrangenent of Equi pnent

3.8.4.1 Substations. Pier substations for permanent service, where
feasible, shall be located in ventilated under-pier vaults to provide clear
deck space for cranes and vehicular traffic during homeport or repair
operations. Should above-deck substations be required due to econom c,
structural, or other constraints, transportable or relocatable substations
shoul d be considered. The |ocations of fixed substations, whether above or
bel ow deck, should be carefully considered. Restraints are nore numerous
when installation is on an existing pier. See Figure 22 for typica
alternative arrangenments. For a doubl e-deck pier, electrical vaults should
be placed on the pier centerline (Exanple: Charleston Naval Station, Pier
Zulu). Selection of the alternative arrangenment and exact |ocations of
equi prent shoul d be nade on a pier-by-pier basis; selection nmust be

coordi nated with other pier requirenents.

3.8.4.2 Vault Environmental Control. For protection of critical equipnent,
substation vaults nmust be ventilated and flood resistant. Flooding shall be
prevented by dual sunp punps which discharge at a point above highest tides;
a separately powered float switch and al arm nust be provided to alert
personnel to sunp punp failure and resultant high sunp-water level. Freeze
protection nmust be provided in climtes where any el ement of the punping
system coul d freeze up. Ventilation cooling shall be provided, with air
quantity based on
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= =
3 TYPICAL PIER OUTLET ASSEmMBLY — 7
(]
‘ o SUBSTATION IN VENTILATED VAULT BELOW” Yy
* L2 PIER DECK,TYP. {LOCATION & ORIENTATION [F-9
& \ OPTIONAL) by ==
SPACE AS REQD. FOR TRAFFIC -=TYP. v
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= =
T
CASE 1T _PIER-TYR.<
— =
! TYPICAL SUSSTATION ABOVE DECK ON ¢ PIER
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C ASE IT
B — —
& PIER SUBSTATION ABOVE DECK WITH =
RECEPTACLES IN ONE OR BOTH ENDS,
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C ASE I
_l_: PIER OUTLET ASSEMBLY, —_
! PIER SUBSTATION ABOVE DECK WITH
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CASE T
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Figure 22
Typical Alternative Pler Electrical Equipment Arrangements
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the highest site tenperature and the highest vault tenperature which can be
tol erated by the equi pnent. One approved nmethod of vault ventilation is
shown in Figure 23. Ventilation air intake and exhaust |ouvers should be
separated from each other by as nuch distance as possible; they nay be on
opposite sides of a pier if ducts between |ouvers and the vault can be
installed such that they will not undergo i mersion at high tides. Provide
an access hatch at each end of the vault, for safety.

3.8.4.3 Qutlet Assenblies. The pier locations of electrical outlet
assenblies (receptacles) for service to ships nay be determ ned by use of

| ocating di mensions for ships connections given in Table 10, in conjunction
with Figures 2 through 13 for the appropriate ship classes. Electrica

equi prent | ocations nust be coordinated with the |ocations of other pier
utilities. For a discussion of methods to be used to establish shore utility
station spacing on piers and wharves, refer to Section 2. For spacing at
drydocks, refer to NAVFAC DM 29. 1.

3.8.4.4 Cable Lengths. For sonme ships, shore-to-ship cables fromnore than
one pier outlet assenbly may be utilized to feed the receiving bus of the
same ship. For this reason, whenever two electrical outlet assenblies on the
same side of a pier are fed by a conmon substation, the design nust be such
that cable lengths fromsubstation to pier outlet assenblies are

approxi mately equal (within 10 percent), to avoid cable overl oad.

3.8.4.5 Conbi ned Equi pnment. |In sone cases, spatial, structural, or
econom ¢ constraints may be such that above-deck substations and outl et
assenbl i es nmust be conmbined. In such cases, outlet receptacles my be pl aced

in the side (or sides) of the substation enclosure, and comnbined units may be
spaced as necessary along the pier or drydock perimeter (see Figure 22, cases
[l and I'V.)

3.8.4.6 Primary (Hi gh-Voltage) Couplers. Where it is intended to supply
all ships |oads from nobile or portable equipnment, |ocate high voltage
outlets in the sane nmanner as that for ships service assenblies. High

vol tage outlets provided for tenporary high ships |oads should be placed in
the vicinity of their intended use. GCbtain |locations fromthe appropriate
Engi neering Field Division

3.8.5 Distribution System Equi pnent and Materials. Equiprent and
materials selected for pier and wharf electrical systens should be as
specified i n NAVFAC Gui de Spec Number 16304, except as nodified in subparas.
bel ow

3.8.5.1 Fi xed Substations for 480 V Service. GCenerally, substations for
per manent 480 V service on piers should be fixed, should be equipped for
forced-air cooling, and should be as conpact as practical to conserve space.
Subst ations shall contain primary, secondary, auxiliary, and transformer
sections. The primary section shall provide primary sw tchgear and a service
cabl e selector switch. The 480 V secondary section shall be designated for

t he ships hotel |oads, overhaul power (if required), and other pier power
requi rements. The auxiliary section shall be designated for, and shal
provi de appropriate voltage reductions for lighting (pier and vault),
batteries and chargi ng system for other sections, nmeters, and power for the
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vault environmental equi pment and sunmp punp (if a vault installation).

Auxi liary-section transforners may be nmounted on the vault wall. Min
transformers should be of the Iiquid- cooled type, standard 3-phase, 480 V,
with six full-capacity, 2-1/2-percent taps. Load taps should be arranged for
operation above and/or bel ow the nom nal primary voltage, dependi ng upon
observed system deviations. |n general, provide two taps above and four taps
bel ow t he nomi nal primary voltage. Where it may be difficult to maintain a
stabl e secondary voltage, specify automatic |oad tap changers. Substations
shal | be designed to allow nomentary parallel operation of two shipboard
generators with the shore power system  Shipboard generator and ot her

equi prent ratings are avail abl e, upon request from NAVSEA. Equi prent shal
provi de 3-phase, nominal 480 V, 60 Hz power, as defined in ANSI C84.1-1982,
vol tage range "A."

Al'l substation low voltage circuit breakers shall be electrically operated,
drawout -type units, with integral current-limting fuses. Provide one 600 V,
400 A drawout-type circuit breaker for each individual 500 A-rated shore
power receptacle. Breakers nust be specified with adjustable trips.
Breakers for ships service nmust be capabl e of operation locally and al so
renotely at pushbutton stations adjacent to individual renote cable
receptacles. Breakers shall include 200 kA current-limting fuses. Fuses,
whi ch may be nounted integrally or separately, shall coordinate with the
breaker trip device so as to avoid unnecessary bl owi ng of the fuses. \Were
conbi ned substations and receptacles are utilized in fixed above-deck

equi prent, refer to receptacl e-system design requirenents in subsequent
subsections. Space heaters shall be incorporated within individual sections
to prevent condensation. Consider special, factory-applied coating systens,
such as epoxy or fiberglass, for enclosures for this equipnent.

St andardi zation of all substations on individual piers should be obtained
where possible. Were dedicated berthing is practiced, consider the use of
dedi cated transformers for each ship. Transformers having a 2,500 kVA to
3,750 kVA nomi nal rating are preferred.

3.8.5.2 Mobile and Portable Substations for 480 V Service. Mbile and
portabl e substations will be used for tenporary service and will be provided
by the shore activity to interface with properly designed and protected
primary feeders and couplers. Mbile or portable substations shall have a
sui tabl e nunber of 3-pole, 500 A receptacles which are integral with the

equi pment package. Refer to para. 3.8.5.4 for a description of the required
receptacle system Design of nobile and portable substations, when required,
shoul d be as for fixed substations, except for portability provisions and
weat her proofing. For information, planning and estimating purposes, refer to
Appendi x A, Figures 28A, 28B and 28C.

3.8.5.3 Substations for 4,160 V Service. Refer to para. 3.8.7.

3.8.5.4 Pier-Qutlet Assenblies. Ships hotel service receptacles shall be
in multiples of 3-pole, 500 A connectors and shall be provided in
weat her proof, corrosion-resistant pier outlet assenblies, unless conbined
equi prent is used, as described in para. 3.8.4.4. For information, planning,
and estimating purposes, refer to Appendi x A, Figures 26A and 26B. Refer to
para. 3.8.6 to determ ne the proper number of receptacles needed at each

outl et assenbly to serve correspondi ng stations on ships. The standard
connector shall be in accordance with M. Spec. ML-C 24368 (NAVY). NAVSEA
publication entitled Electric Plant Installation Standard Methods (EPISM,
Section 2, Group E, Sheets 13 through 19, provide typical details of the

M L- C- 24368 receptacl e
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system Refer to NAVFAC DM 25.6, _General Criteria for Waterfront
Construction, for typical pier outlet assenbly details. Shipboard
alternating current systens have a standard phase rotation. To mninize the
phasi ng procedure and to reduce the time required to connect shore-to-ship
power cabl es, shore power connectors should be phased so that they are
conpatible with the shipboard system Refer to EPISM Section 2, Goup E
Sheets 14 and 15, to determ ne phase rotation required for shore power
connections. G ounded receptacles for industrial or overhaul power should be
integrated into the enclosure for the ships hotel service receptacles or
alternatively, provided in separate, weatherproof, corrosion resistant

encl osures. Standardi zation of all outlet assenblies on individual piers
shal | be obtai ned where possible.

3.8.5.5 Pier Primary Voltage Qutlets. Primary voltage outlets shall have
weat her proof, corrosion resistant enclosures and couplers. Couplers shal
match the standard primary voltage coupler in use by the activity or as
required by the appropriate Engineering Field Division. Disconnecting nmeans
for primary voltage couplers shall be | ocated ashore. Disconnects shall have
an interlocking key which can only be renmoved when the switch is opened.
Desi gn shall be such that, after the di sconnect has been opened, the
interlocking key may be carried out onto the pier to unlock and make possible
the insertion or renoval of the corresponding primary voltage pier coupler
plug. For information, planning, and estimating purposes, refer to Appendi x
A, Figure nunmbers 27A, 27B and 27C.

3.8.5.6 Conduit Systenms. For electrical conduit exposed under or on a
pier, wharf, or drydock, evaluate the relative advantages of Schedul e 80 PVC,
pl astic-coated steel, and fiberglass-reinforced epoxy conduit. Avoid the use
of plastic coatings where they will be exposed to sunlight. For coated-
steel conduit, consider the use of polyethyl ene, heat-shrinkable sleeves

and/ or tape wapping at joints and fittings. Galvanized or fiberglass cable
trays may be used in lieu of conduit where adequately protected from physica
damage and the el ements. Hangers and bolts nust be gal vanized. All specia
supports and braces must be hot-dip gal vanized after fabrication. Were
salt-spray exposure is severe, incorporate appropriate additiona
anticorrosi on nmeasures for hangers, such as application of epoxy coatings,
use of stainless steel or Mnel bolting, and use of fiberglass/resin
conposi te hangers and bol ting.

3.8.5.7 Cabl es For Shore-to-Ship Service. For 480 V, 3-phase, 3-wire
service, cable(s) shall be ungrounded standardi zed | engths of 3/c Type

THOF- 500, conforming to MI. Spec. ML-C 915 (FSN 6145-01-008-5468), and
shal |l be used for |oads not exceeding 400 A. For 4,160 V, 3-phase service to
nucl ear aircraft carriers, cable(s) shall be SHD350GC 8 kV, nonshi el ded

i nsul ated, PVC-jacketed cable, in accordance with Insul ated Cabl e Engi neers
Associ ation (I CEA) S-66-524. Cables are normally provided by the activity.

3.8.6 Shi ps Shore Power Requirements. Table 10 provides a listing of
shore el ectrical |oads of ships while honeported or undergoing alteration and
repair at naval station activities. These data will be updated at intervals

to reflect new ship-load requirenents. Substation and feeder sizing on
pi ers and wharves nust be based upon the electrical |oads given in the
"Design Load" columm for the largest ship or |argest nunber of ships of al
cl asses which could be berthed at the pier. The m ni mum nunber of
receptacl es provided per pier electrical outlet assenbly should match the
nunber of receptacles in respective ships receptacle stations (refer to Table
10,
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footnote 5). Wien an entry in the "Design Load" colum of Table 10 is
greater than the sum of individual "Per Station" entries, consider providing
an appropriate nunber of additional receptacles at each pier electrica

outl et assenmbly. Nested ships must al so be considered in the electrica
outl et assenbly design where indicated by the facility berthing plan or where
concei vable at a future date.

3.8.6.1 Alternating Current Power. Hotel-service |oads include

el ectroni cs, weapons systens, cargo boons, galley equi pment, space heating,
and m scel | aneous |ighting and power |oads. These |oads are supplied with
ei ther nom nal 480 V or nominal 4,160 V power, ungrounded. For 4,160 V
requirements, refer to CVN requirenents in para. 3.8.7. The 480 V system
shoul d supply approximately 480 volts at no | oad and 450 volts plus or mnus
5 percent under |oaded conditions, at the ships |load center. Were nesting
of ships is practiced, voltage tol erances at outboard ships shall be

mai nt ai ned as closely as is practical.

3.8.6.2 Direct Current Power. Wen required, dc power shall be provided
for certain ships, in accordance with Table 10. Portable rectifier units

will be provided by the activity. Sufficient ac power and receptacles to

serve such equi pmrent rmust be avail abl e.

3.8.6.3 400 Hz Power. 400 Hz power for ship service may be supplied from
the 480 V system wutilizing portable generating equipnent furnished either by
the activity or by the ship. Provide 60 Hz power and receptacles for this
equi prent .

3.8.6.4  shipboard Equipnent Ratings. Mst ship distribution circuit
breakers operate at 440 V and are protected with 100,000 A, current-limting
fuses in series with the breakers. |In nost cases, these circuit breakers are
type AQB-LF400, as described in NAVSH PS Publication 362-2333, Air Crcuit
Breakers (Fused), Navy Type A@B-LF400. Some ships do not have
current-limting fuses installed. The shore system must be designed to

sel ectively coordinate and to contribute not nore than 100 kA rns
short-circuit current to the ship. Use current-limting reactors or other
means to reduce fault levels. Contact the appropriate Engineering Field
Division for information on fault current data to deternine the interrupting
capacity of shipboard equiprment. The shore distribution system nust be
designed in accordance with NAVFAC DM 4 series, Electrical Engineering, to
ensure that available fault is within the capability of the ship distribution
system Fault cal cul ati ons should al so consider fault-current contribution
froma maxi mum of two ship generators. Specific information on shipboard
generators should be requested from NAVSEA. Ships nornally require nonentary
paral | el operation of shipboard generators with shore transforners.

3.8.7 Suppl enent al _Requirenents for Specific Ships

3.8.7.1 Speci al Shore Power Requirenents for Nuclear Submarines (SSN
SSBN). Nucl ear submarines (SSN, SSBN) shall conformto the follow ng shore
power requirenents:

a) Substations for 480 V Service. Substations serving hote
| oads at submarine piers nust be designed in accordance with para. 3.8.5.1
or 3.8.5.2 herein, and in accordance with the supplenmental requirenents
bel ow. The primary sw tchgear section shall be built with dual primry
feeders. Switchgear and breaker equi prent shall be designed so that
automatic reset and
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Tabl e 10
Shore Services-Electrical [1]

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship * No. of = Station * Station =* Capaci ty[ 4] (anps)

> * * * /))))))))))0)))))))))))))0))))))))l
*Synbol *St ati ons*Locati on[ 2] * Height[3]* Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *
/313333331>33>3313133333>33333333333333333333333333333333331333333333))3))))))))1
~AD 15,18 = 2 * 348 PI'S > 28 > 3200 > 3200 *A 2300 =
* * * * * * *B 3200 *
~AD 19 * 2 * 348 PI'S > 28 > 1600 * 6400 *A 2300 =
> * 2 * 348 PI'S > 28 > 4800 > *B 6400 =
~AD 37,38 >~ 4 * 320 P/'S > 17 > 1600 > > >
> * 2 * 381 S/IQ * 28 > 1600 > > >
> * 2 * 413 PIQ =+ 28 > 1600 > > >
> * 2 * 413 P/ S > 17 *5a] 3200 D = 6400 *A 3400 =
* * * * * * *B 6400 *
*AD 41,42 = 2 * 416 P/ S * 22 * 1600 D = * *
* 43'44 * * * * 3200 * * *
> > 1 = 516 P,Q = 22 > 3200 D = > >
* * * * * 3200 * * *
> > 1 = 540 S, Q = 22 > 3200 D = > >
> > > > > 3200 > 11200 *A 5200 =
* * * * * * *B 11200 *
*AE-21CL * 1 * 348 C * 26 *5p] 1200  *[ 6a] 1200 = 1300 *
*AE_26'27 * * * * * * *
* 28'29 * * * * * * *
* 32'33 * * * * * * *
* 34,35 * 2 * 406 PIS * 24 *5¢] 1600  *[ 6b] 1600 = 1700 =
*AFS-1CL = 1 > 364 C > 34 > 2400 > 2400 > 2200 =
*AGDS- 2 > 1 = 236 C > 38 > 1200 > 1200 > 1200 =
*A(}lgs * * * * * * *
*T-AGS-39 =~ 1 > 167 C > 19 > 1600 > 1600 > >
*AGF-3,11 ~ 2 = 253 C > 50 > 1600 > 3200 > >
*A(m420 * * * * * * *
*Acxr%ll * * * * * * *
*A(II%ZS * * * * * * *
*T-AGCS-1 ~ 1 > 144 C > 30 > 800 > 800 > 700 =
*T- AGCS-19* 1 = 90 C > 53 > 1600 > 1600 > 1582 =
*AH- 19 > 1 > 650 C > 45 > 3200 > > >
> > 1 > 750 C > 35 > 800 > 4000 > 4000 =
*AK_280 * * * * * * *
*AKR_? * * * * * * *

-2233333332>33333332333333333133233333313313132333133313131323333131313333332311)1)))-
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Tabl e 10
Shore Services-Electrical[1] -- Continued

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship * No. of = Station * Station =* Capaci ty[ 4] (anps)

> * * * /))))))))))0)))))))))))))0))))))))l
*Synbol *St ati ons*Locati on[ 2] * Height[3]* Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *
/)))))))))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))l
*AQ(J) - 51, * * 442 PI'S = 1200 * 1200 *
* 98'99 * * * * * * *
*A(}lOS * * * * * * *
*A(}l43 * * * * * * *
*AO-177CL = 1 = 390 C * 24 = 2400 * 2400 * 2400 =
*AO-177 * 1 =390 C * 24 = 3200 * 3200 * 2900 =
* JUnbO * * * * * * *
*T-A0-187 = 2 = 458 P/IS = 30 = 2400 * 2400 * 2400 =
*ACE-1CL * 1  * 524 C * 34 = 3200 * 3200 = 2800 =
*ACE-6 * 2 = 435 C * 55 = 4000 * 8000 * 7000 =
*A(F%I,Z * * * * * * *
* 3'4 * * * * * * *
* 56 * 1 * 630 C = 28 *[ 5¢] 1600 *[ 6b] 1600 = 1700 =
*AOR- 7 * 1 * 630 C * 28 * 2000 = 2000 > 1900 =
*A(ﬁ_l68 * * * * * * *
*AP_122 * * * * * * *
*AR 5, 6 * 2 * 224 PIS * 32 * 1600 = * *
* 7,8 * 2 * 340 P/ S * 32 * 1600 = 3200 *A 2400 =
* * * * * * *B 3200 *
*T-ARC-7 = 2 * 366 P/ S * 50 * 2000 = 2000 > 1700 =
*ARD- 30 * 2 * 50 P/IS * 38 * 800 = 2000 * *
* * * * * 1200 * * *
*ARDM 4 * 1 * 170 S * 55 * 1600 = 1600 * *
*ARDM 5 * 1 * 158 S * 59 * 4800 = 4800 * *
*ARL- 24 * 1 * 190 S * 24 * 400 = 400 * 150 =
* * 1 * 190 S * 24 * +400 = +400 * +900 =
*ARS- 8 * 1 * 113 P * 17 * 100 = 100 * 100 =
* * 1 * 113 P * 17 * +800 = +800 >~ +800 =
*ARS- 38CL = 1 * 113 P * 17 * 100 = 100 * 100 =
* * 1 * 113 P * 17 * +800 = +800 >~ +800 =
*ARS- 50CL = 1 * 92 P * 30 * 800 = 800 * 640 =
*AS- 11 * 2 * 356 P/'S * 28 * 3600 = * *
* * 2 * 356 P/'S * 28 * 2000 = 5600 *A 2100 =
* * * * * * *B 5600 *
*AS- 18 * 2 * 356 P/'S * 28 * 3600 = * *
* * 1 * 512 ST * 35 * 4800 = * *
* * 1 * 512 ST * 35 * 2800 = 7600 *A 2800 =
* * * * * * *B 7600 *
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Tabl e 10
Shore Services-Electrical[1] -- Continued

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship * No. of = Station = Station =* Capaci ty[ 4] (anps)

> * * * /))))))))))0)))))))))))))0))))))))l
*Synbol *St ati ons*Locati on[ 2] * Height[3]* Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *

/)))))))))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))1

*AS- 19 * 2

* * 2 * 330 P/S * 35 * 2400 * * *
* * 1 * 543 ST * 35 * 2400 * * *
* * 1 * 543 ST * 35 * 3200 * 5600 *A 3600 =
* * * * * * *B 5600 *
*AS- 31,32 = 2 * 293 PIS = 32 * 2400 * * *
* * 2 * 524 PIS = 32 * 2400 * * *
* * 1 * 560 P * 32 * 4000 * * *
* * 1 * 576 S * 32 * 4800 * 8800 *A 4000 =
* * * * * * *B 8800 *
*AS- 33 * 2 * 246 PIS = 46 * 2400 * * *
* * 2 * 518 PIS = 46 * 2400 * * *
* * 1 * 626 ST * 40 * 8800 * 8800 *A 3400 =
* * * * * * *B 7200 *
*AS- 34 * 2 * 246 PIS = 46 * 2400 * * *
* * 2 * 518 PIS = 46 * 2400 * * *
* * 1 * 626 ST * 40 * 8800 * 8800 *A 3400 =
* * * * * * *B 7200 *
*AS- 36, 37 * 2 * 350 PIS = 38 * 1600 * * *
* * 2 * 350 PIS = 48 * 4800 * * *
* * 1 * 612 ST * 28 * 8000 * 8000 *A 3000 =
* * * * * * *B 8000 *
*AS_39'40 * * * * * * *
* 41 * 2 * 370 PIS = 38 * 4000 * * *
* * 2 * 370 PIS = 48 * 4000 * * *
* * 1 * 610 ST * 28 * 8000 * 8000 *A 4200 =
* * * * * * *B 8000 *
*ASR- 9 * 1 * 166 C * 12 * 200 * 175 > 100 *
* * 1 * 166 C * 12 *  +1200 *  +1200 *+1200 *
*ASR- 13, 14~= 1 * 166 C * 12 * 100 * 100 > 100 *
* 15 * 1 * 166 C * 12 *  ++600 *  ++600 *++600 *
*ASR- 21CL = 2 * 115 P/IS = 17 * 1600 * 1600 > 800 *
*ATF- 113 = 1 >~ 118 C * 12 * 100 * 100 > 100 *
* * 1 >~ 118 C * 12 *  ++600 *  ++600 *++600 *

-2233333332>333333323333333331332333333333321333133313131323333131313333332311)3)))-
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Tabl e 10
Shore Services-Electrical[1] -- Continued

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship *No of » Station = Station =* Capaci ty[ 4] (anps)

> * . o /))))))))))0)))))))))))))0))))))))l
*Synbol *Stat|ons*Locat|on[2]* Hei ght [ 3] * Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *
/z%%)gz)))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))l
> * 1 * 118 C * 12 *  ++400 * ++400 * ++400 *
*ATS-1CL >~ 2 * 164 P * 21 * 300 =+ 600 * 600 =+
*AVM 1 * 2 * 208 PIS >~ 28 * 1600 =+ * *
> * 2 * 208 PIS >~ 28 * 1600 > 3200 * 3000 =+
*BB- 61,62 * 2 * 546 PIS = 23 * 3200 = 3200 * 2800 =+
* 63' 64 * * * * * * *
*CG- 16 * 1 * 282 P * 25 * 1600 =+ * *
*t hru * 1 * 372 C * 33 * 1600 > 3200 * 3000 =+
*CG 24 * * * * * * *
*CG-26CL > 1 * 243 P * 27 * 2400 = 2400 * 2300 =+
*CG 47,48 = 2 * 316 PIS = 44 *[ 5d] 1200 D* * *
* 49,50 = * * * 4000 = 5200 * 4100 *
* 51 * * * * * * *
*CG-52 up * 1 * * *[ 5e] 4000 = 4000 * 4000 =+
*CG\- 9 * 2 * 405 S * 32 * 3200 * 6400 * 5600 =+
*CGN\- 25 * 1 * 230 S * 28 * 3200 = * *
> * 1 * 310 S * 34 * 3200 * 6400 * *
*CG\- 35 * 1 * 177 S * 34 * 3200 = * *
> * 1 * 310 S * 32 * 3200 * 6400 * *
*CG\-36CL = 1 * 152 P * 24 * 4000 = * *
> * 1 * 395 S * 32 * 4000 = 8000 * 4200 *
*CG\-38CL = 1 * 236 C * 35 * 4000 = * *
> * 1 * 342 S * 33 * 4000 = 8000 * 4200 *
*CV-41 * 1 * 404 S * 30 * 4800 = * *
> * 1 * 472 S * 30 * 4800 = 9600 * 6000 =+
*CV- 43 * 1 * 428 S * 30 * 1600 =+ * *
> * 1 * 444 S * 30 * 1600 =+ * *
> * 1 * 448 S * 30 * 3200 = * *
> * 1 * 448 S * 30 * 1600 =+ * *
> * 1 * 520 S * 30 * 1400 =+ * *
> * 1 * 524 S * 30 * 3200 * 9600 * 9200 =+
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Tabl e 10
Shore Services-Electrical[1] -- Continued

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship * No. of = Station * Station =* Capaci ty[ 4] (anps)

> * * /))))))))))0)))))))))))))0))))))))l
*Synbol *Stat|ons*Location[2]* Hei ght [ 3] * Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *
/33333313>>3>333>3333>33333333333333333333333333333333333333333333))3))))))))1
*CV- 59 * 1 * 388 S * 30 * 1600 = * *
* * 1 * 392 S * 30 * 1600 = * *
* * 1 * 488 S * 30 * 1600 = * *
* * 1 * 492 S * 30 * 1600 = * *
* * 1 * 720 S * 30 * 1600 = * *
* * 1 * 724 S * 30 * 1600 = 9600 * 7400 =
*CV- 60 * 1 *= 380 S * 30 * 1600 = * *
* * 1 * 388 S * 30 * 1600 = * *
* * 1 * 480 S * 30 * 1600 = * *
* * 1 * 612 S * 30 * 1600 = * *
* * 1 * 720 S * 30 * 1600 = * *
* * 1 * 728 S * 30 * 1600 = 9600 * 8200 =
*CV- 61 * 2 * 348 S * 30 * 1600 = * *
* * 1 * 496 S * 30 * 1600 = * *
* * 1 * 628 S * 30 * 1600 = * *
* * 2 * 724 S * 30 * 1600 = 9600 * 7400 =
*CV- 62 * 2 * 390 S * 30 * 1600 = * *
* * 1 * 500 S * 30 * 1600 = * *
* * 1 * 600 S * 30 * 1600 = * *
* * 2 * 726 S * 30 * 1600 = 9600 * 7400 =
*CV- 63 * 1 * 352 S * 30 * 1600 = * *
* * 2 * 450 S * 30 * 1600 = * *
* * 1 * 592 S * 37 * 1600 = * *
* * 2 * 718 S * 30 * 1600 = 9600 * 8600 =
*CV- 64 * 1 * 352 S * 30 * 1600 = * *
* * 2 * 450 S * 30 * 1600 = * *
* * 1 * 592 S * 37 * 1600 = * *
* * 2 * 718 S * 30 * 1600 = 9600 *= 8600 =
*CV- 66 * 1 * 476 S * 30 * 3200 = * *
* * 1 * 748 S * 30 * 3200 = * *
* * 1 * 760 S * 30 * 3200 = 9600 * 7400 =
*CV- 67 * 1 * 444 S * 40 * 3200 = * *
* * 1 * 584 S * 40 * 3200 = * *
* * 1 * 728 S * 40 * 3200 = 9600 * 8600 =
*CV- 65 * 1 * 440 P * 30 *[ 5f]3200 > * *
* * 1 * 460 S * 30 * 3200 = * *
* * 1 * 520 S * 30 * 3200 = * *
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Tabl e 10
Shore Services-Electrical[1] -- Continued

+)))))))))0))))))))0)))))))))))0))))))))))0)))))))))))))))))))))))))))))))))

* Ship *No of » Station = Station =* Capaci ty[ 4] (anps)

> * * /))))))))))0)))))))))))))0))))))))l
*Synbol *Stat|ons*Location[2]* Hei ght [ 3] * Per *  Maxi num *Design *
* * * * *St ati on[ 5] *Recei vabl e[ 6] *Load[ 7] *

/%%&)gg)))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))1

=(Cont'd) = 1 * 664 P,Q* 30 *[ 513200 = * *
* * 1 * 704 S, Q >~ 30 * 3200 = 16000 * 11800=
*CVN-68 > 1 ~ 548 S = 30 * [*]1440 = * *
* * 1 = 704 S = 30 = [*]1440 = [*]2880 = [*]1800*
* * 1 * 300 S * 30 * 4000 = * *
* * 1 * 312 S * 30 * 4000 =~ * *
* * 1 > 1000 S * 40 * 4000 =~ * *
* * 1 > 1016 S * 40 * 4000 = [5c] 16000 * 16000
*CVN-69 > 1 ~ 548 S = 30 * [*]1440 = * *
* * 1 = 704 S = 30 = [*]1440 = [*]2880 = [*]1800*
* * 1 * 300 S * 30 * 4000 = * *
* * 1 * 312 S * 30 * 4000 = * *
* * 1 > 1000 S * 40 * 4000 = * *
* * 1 > 1016 S * 40 * 4000 = 16000 * 16000
*CUN-70 > 1 * 548 S = 30 * [*] 1440 = * *
* * 1 = 704 S = 30 = [*]1440 = [*]2880 = [*]1800*
* * 2 * 296 S * 30 * 4000 =~ * *
* * 2 > 1016 S * 40 * 4000 =~ 16000 * 16000
*DD_ 963 * * * * * * *
* thrU * * * * * * *
*~DD- 982 * 1 * 228 C = 47 * 3200 = 3200 * 3200~*
*DD_ 983 * * * * * * *
* thrU * * * * * * *
*DD_ 992' * * * * * * *
* 997 * 1 * 260 C = 47 * 3200 = 3200 * 3200~*
*DDG 2CL = 1 * 189 C = 22 * 1200 = * *
* * 1 * 283 S * 22 * 1200 = 2400 * 1800
*DDG 37CL = 1 * 232 P * 26 * 1200 = * *
* * 1 * 312 S * 24 * 1600 = 2800 * 2300~*
*DDG 51CL = 1 * 265 C = 25 * 4800 = 4800 * 4500
* * 1 * 265 C = 25 * 4800 = 4800 * 2700*
*DDG- 993CL > 1 * 260 C = 47 * 3200 = * *
* * 1 * 460 C = 28 * 3200 = 6400 * 4000=
*FF- 1037CL> 1 * 202 C = 23 * 800 = 800 * 800

-2233333332>3333333233333333313323333331333323331333131313233331313133313332311)3)))-
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* Ship * No. of = Station = Station =* Capaci ty[4] (anps) *
> * * * /31333331>333033333333333330)3))))))1
*Synbol *Stat|ons*Locat|on[2]* He|ght[3] Per *  Maxi num *DeS|gn *
* * * * *Station[5]*ReceivabIe[6]*Load[7] *
/)))))))))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))l
*FF-1040CL* 1 * c = * * * 900 =+
*FF-1047 = 1 * 202 c = 25 * 1200 * 1200 * 1300 =+
*FF-1049 = 1 * 202C = 25 * 1200 * 1200 * 1300 =+
*FF-1052CL* 1 * 228C > 30 * 1200 * 1200 * 1300 =+
*FF-1098 = 1 * 228C > 25 * 1200 * 1200 * 1300 =+
*FFG1CL = 1 * 175 C * 35 * 1200 * 1200 * 1300 =+
*FFG7CL = 1 * 252 C = 35 * 2800 * 2800 * 2800 =+
*LCC- 19, 20~ 2 * 442 PIS >~ 28 * 3200 * 3200 * 2800 =+
*LHA-1CL = 2 * 445 PIS > 37 * 4000 * * *
> * 1 * 791 P > 57 * 3200 * 7200 * 5400 =+
*LKA-113 = 1 * 244 C > 34 * 1600 * 1600 * 1400 =+
*LPD-1,2 = 1 * 240 C = 50 * 1600 * 1600 * 1400 =+
*LPD-4CL = 1 * 240 C = 50 * 1600 * 1600 * 1400 =+
*LPD_ 7' 8 * * * * * * *
* 9' 10 * * * * * * *
* 12,13 = 1 * 240 C = 50 * 1600 * 1600 * 1400 =+
*LPD- 14, 15~ 1 * 240 C = 50 * 1600 * 1600 * 1400 =+
*LHD- 1 * 1 * 420 P,Q* 25 * 4000 * * *
> * * 440 S,Q* 25 * 4000 * * *
> * * 800 C = 48 * 4000 * [ 5d] 8000 * *
*LPH- 2 * 1 * 276 P,Q* 20 * 3200 * * *
> * 1 * 324 S5,Q* 20 * 3200 * 3200 * 1800 =+
*LPH 3 * 1 * 260 P,Q* 20 * 1600 * * *
> * 1 * 388 S, Q* 20 * 1600 * 1600 * 1800 =+
*LPH 7 * 1 * 248 P,Q* 20 * 1600 * * *
> * 1 * 372 S,Q* 20 * 3200 * 3200 * 1800 =+
*LPH 9 * 1 * 248 P,Q* 20 * 1600 * * *
> * 1 * 388 S,Q* 20 * 3200 * 3200 * 1800 =+
*LPH 10 * 1 * 248 P,Q* 20 * 1600 * * *
> * 1 * 388 S, Q* 20 * 1600 * 1600 * 1800 =+
*LPH 11 * 1 * 272 P,Q* 20 * 2400 * * *
> * 1 * 372 P,Q* 20 * 2400 * 2400 * 1800 =+
*LPH 12 * 1 * 248 P,Q* 20 * 3200 * * *
> * 1 * 388 S, Q* 20 * 3200 * 3200 * 1800 =+
*LSD- 36, 37> 1 * 244 C * 40 * 2000 * 2000 * 2000 =+

-2233333332>3333333233333333313323333331333323331333131313233331313133313332311)3)))-
81



M L- HDBK- 1025/ 2

Tabl e 10
Shore Services-Electrical[1] -- Continued

2312331313303313333303331333333303313333333303333333313313131313331313131313333331311)))

* Ship * No. of = Station = Station =* Capacity[4] (anps *
> * * /31333313133330333333333333)0))))))))1
*Synbol *Stat|ons*Locat|on[2]* He|ght[3] Per *  Maxi num * Design *
* * * * *Stati0n[5]*ReceivabIe[6]* Load[ 7] *

/)))))))))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))l
*LSD- 38, 39~ 1 * * * 000 = 2000 * 1900 =
* 40 * 1 * 282 C * 40 * 2400 * 2400 * 2150 =
*LSD_41CL * * * * * * *
*LST_ll?g * * * * * * *
* CL = 1 * 260 C = 30 * 1600 = 1600 * 1800 =
*N(m4l * * * * * * *
*NSC)427CL* * * * * * *
*NSC)443' * * * * * * *
* 488' * * * * * * *
* 490 = 2 * 80 P/IS = 17 * 225 = 225 * 225*
*PHM 1CL = 1 * Note 8 = * 200 = 200 * 200=
*SS-576 * 1 * 208 C * * [+++] 450 * [+++] 450  *[ +++] 450
* = 1 %~ 208C = * [**]400 * [**]400  * [**]400*
*SS-580CL * 1 > 158 C = * [+++] 450 * [+++] 450  *[ +++] 450
* * 1 * 157 C * * [**]400 * [**]400 * [**]400*
*SSBN- 598 = 1 * 286 C =~ * 1200 = 1200 * X 1200*
* CL * * * * * * Y 2930*
*SSBN- 616 * 1 * 307 C = * 1200 = 1200 * X 1200*
* CL * * * * * * Y 1825*
*SSBN- 640 = 1 * 307 C = * 1200 = 1200 * X 1200*
* CL * * * * * * Y 3140*
*SSBN- 726 * 1 = 137 C = * [***] 400 * [***]400 *[ ***] 400*
* CL = 1 * 137 C = * 1600 = * *
* * 1 * 406 C = * 1600 = 3200 * X 3200*
* * * * * * * Y 6400*
*SSN- 575 = 1 * 274 C = * 800 = 800 > X 800*
* * * * * * * Y 1825*
*SSN- 578CL* 1 * 168 C = * 800 = 800 > X 800*
* * * * * * * Y 1825*
*SSN- 585CL* 1 * 152 C = * 800 = 800 > X 800*
* * * * * * * Y 3200*
*SSN- 588 = 1 * 152 C = * 800 = 800 > X 800*
* * * * * * * Y 2930*
*SSN- 594CL~* 1 * 177 C = * 1200 = 1200 * X 1200*

* * * * * * * Y 3200*
-222223333233333333233131331111213131111111132313131311111132313131311111111123)))))))-
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Tabl e 10
Shore Services-Electrical[1] -- Continued

%3233313333033313333303331313331333033333133330313133331331313133331333131313133133131311))))

* Ship * No. of = Station = Station =* Capacity[4] (anps *
> * * * /31333313133330333333333333)0))))))))1
*Synbol *Stat|ons*Locat|on[2]* He|ght[3] Per *  Maxi num * Design *
* * * * *Stati0n[5]*ReceivabIe[6]* Load[ 7] *
/)))))))))3))))))))3)))))))))))3))))))))))3))))))))))3)))))))))))))3))))))))l
*SSN- 597 = > > > > > 800 =
* * * * * * * Y 1350 *
*SSN- 609 = 1 > 295 ¢ = > 1200 > 1200 * X 1200 =
* * * * * * * Y 1825 *
*SSN- 611 = 1 > 295 ¢ = > 1200 > 1200 > X 1200 =
* * * * * * * Y 1825 *
*SSN- 637CL~* 1 > 188 C = > 1200 > 1200 > X 1200 =
* * * * * * * Y 2200 *
*SSN- 671 = 1 > 192 ¢ = > 1200 > 1200 > X 1200 =
* * * * * * * Y 2740 *
*~SSN- 685 = 1 > 220 ¢ = > 1200 > 1200 > X 1200 =
* * * * * * * Y 1825 *
*~SSN- 688CL~* 1 > 146 C = > 1600 > > >
> > > 210 ¢ = > 1600 > 3200 = X 3200 =
* * * * * * * Y 8000 *
*T- AGS-39 = 1 > N A * NA > 1600 > 1600 > 1420 =
*T TC{B_l * * * * * * *
* CL * 1 * * * 800 * 800 * *
*YTT_g * 1 * * * * * *
*YOG- 78 > 1 > > > 60 > 60 > >

-22333331323333333323333333331332313333333132333131331313132333313131333333231))3)))-
[1] Detailed information on the electrical systemof any ship in this table

may be obtai ned from NAVSEA Code 5671, Autovon 222-3615, Commercial (202)
692- 3615.

[2] Station location is shown in feet from point of stem

P Port-side station |ocation
S Starboard side station |ocation
P/S Two station locations, one port and one starboard, at an equa
di stance fromthe bow, of which only one nay be used at a tinme to
recei ve power; one half of the total nunber stations given are
on port side, one half are on starboard.
C Centerline station |ocation
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Tabl e 10
Shore Services-Electrical[1] -- Continued

ST Stern station location; if power is delivered to the stern
station, the port and starboard stations would nornmally not be
used for receiving power

Q Stations so identified are pairs, located at different
di stances fromthe bow (usually on opposite sides of the ship),
of which only one may be used at a tine

Station height is shown in feet above design waterline.

Capacity is given in anperes. Unless otherw se indicated, power to |oad
center is 450 V, 3-phase, 3-wire, 60 Hz, ungrounded. Power factor

is approximately 0.8. \Were capacity is given for other types of power,
the requirenent is indicated as foll ows:

[*]14160 V, 3-phase, 3-wire, 60 Hz, ungrounded
[**]120 V, 3-phase, 3-wire, 60 Hz, ungrounded
[***] 120 V, 3-phase, 3-wire, 400 Hz, ungrounded

[+]120 V, dc, 2-wire, ungrounded
[ ++] 120/ 240 V, dc, 3-w re, ungrounded
[+++] 500 V, dc, 2-wire, ungrounded

Per-station capacity is the rated capacity of each shipboard shore-power
station based upon smallest device or cable rating of that station. This
val ue may be exceeded due to nmonmentary notor starting currents. The
nunber of receptacles per station may be obtained by dividing per station
capacity by 400. Table entries followed by "D' are feed-through circuits
to the tended ship, and do not connect to the tender's electrical system

[5a] These two direct feed-through stations are scheduled to be added
by SAR-519.

[5b] Capacity scheduled to be uprated to 1,600 A by SAR-519.
[5c] Capacity scheduled to be uprated to 2,000 A by SAR-519.

[5d] CG 47 through CH-51: A total of 13 shore power receptacles are
provi ded at each of these two (port and starboard) stations. Three
receptacles (1,200 A) are used for a feed-through circuit to a
tended ship and ten receptacles (4,000 A) are used for the ship's
shore power station. The shore power station is equipped with 20
circuit breakers, and can receive shore power fromeither port or
starboard side shore receptacles.

[5e] CG 52 and following: No feed-through circuits. Ship's shore

power station is equipped with ten circuit breakers, and can
recei ve shore power fromten shore power receptacles.
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Tabl e 10
Shore Services-Electrical [1] -- Continued

[5f] CVN-65: The two portside stations shown are used only when the
ship is in drydock

Maxi mum r ecei vabl e capacity is the maxi num st eady-state current which the
ship can accept due to ships power distribution system and thus does not
al ways equal the total capacity of all stations given. Al ships except
tenders can split their shore power |oads so that commpn secondary source
current does not exceed 5,000 A. Tenders may require up to 6400 anperes
froma comon secondary source

[6a] Capacity scheduled to be uprated to 1,600 A by SAR-519.
[6b] Capacity scheduled to be uprated to 2,000 A by SAR-519.

[6c] CVN-68: Power source nmust be capable of supplying an inrush
current of 40,000 anperes when energi zing (or reenergizing)
450 V shore power termnals on CVN 68 cl ass ships.

[6d] LHD under construction; data is prelinnary.

Design |l oad represents the current required to support the functions
normal |y perfornmed while connected to shore power. These |oads will

i nclude hotel, electronics, and weapons alignment for surface conbatants
and subnmarines; and hotel and cargo booms for auxiliaries. |n many
cases, Design Load entries are higher than Maxi mum Recei vabl e entries,
to allow for ship alterations which are pending or in process. For
certain ships, design |oads are broken down by function, as shown bel ow

AD, AR, and AS:

A - Requirenent shown represents the demand of the tender while not
t endi ng

B - Requirement shown represents the demand of the tender while tending;
this includes the requirements of the tender plus the maxi num
requi renents of the ships being tended

SSBN and SSN

Al'l nucl ear submarines require additional power (supershore power)
when the ship is under testing or checkout node of operation at nava
shi pyards only. Super shorepower is not fed through ships shore-power
stations (loadcenters), but is supplied froma separate source (see
text).

X - Hotel requirements only
Y - Super shore power requirenent
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Tabl e 10
Shore Services-Electrical [1] -- Continued

[8] PHM 1CL: Location varies. Requirenent is to support an existing
portabl e notor generator set which converts the 60 Hz power to 400 Hz
power. The nmotor generator set normally acconpani es the ships support
facilities.
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restoration of power to submarine services will be delayed a mninumof 5
seconds and a maxi mum of 10 seconds after |oss of power due to externa
fault, in order to prevent submarine electric-plant malfunctions. Required
circuit protective devices for substations shall also include undervoltage
and underfrequency relays. Relay types and set points for undervoltage and
under f requency shoul d be eval uated separately for each installation, with

i nput from NAVFAC HQ

b) Standby Power. Power requirements for normal operation are
given in Table 10. A pernmanent standby generator plant sized to provide al
submarines at a pier with energency power for normal hotel demands shall be
provi ded. One spare generator for each plant shall be supplied. The
generator plant shall incorporate automatic | oad-shedding and |oad priority
sel ection features. GCenerator plants should be | ocated ashore whenever
possi bl e.

c) Mximm Downtine. The base and pier power systens at
facilities where submari nes are berthed shall be designed to provide a
maxi mum downtime of 5 minutes. Systemdowntinme is defined as the tine
required to restore power to the pier when maintenance or repair activities
are required, or the tinme required to transfer from one power source to
anot her after system di sturbances. This includes the tinme required for
protective devices to operate and the tinme to start enmergency generators.

d) Super Shore Power. Table 10 lists super shore power
requi rements for nucl ear submarines for testing and checkout operations;
t hese super shore power requirenents are in addition to the nornal
requirements. |If super shore power is required, supply froma separate
substati on which supplies no other |oads. Portable or nobile substation
units connected to tenporary service outlets are recommended for this
service. Extend primary service and provi de connections for this use when
required. The special requirenments for submarine piers given in subpara. a),
b), and c), above, do not apply to super shore power.

3.8.7.2 Special Shore Power Requirenments for Nuclear Carriers (CVN)
Certain nuclear carriers require shore-to-ship service at 4,160 V as well as
at 480 V. Currently, only CYN-68 Class carriers can accept either a 4,160 V
or a nomi nal 480 V shore power service (refer to Table 10).

a) Power Description. Power shall be ungrounded, 3- phase,
nom nal 4,160 V, 60 Hz, as defined in ANSI C84.1-1982, voltage range "A"
System desi gn shall be such that 4,160 V plus or nminus 5 percent is provided
at the shore receptacles.

b) Substations. This equipnent should normally be fixed-type,
but may be nobile or portable-type when appropriate. Fixed substations may
be | ocated either on the pier or ashore. Design should be sinmilar to that
for substations for 480 V service as described in para. 3.8.5 unless stated
ot herwi se below. Provide six manual, full-capacity, 2-1/2-percent taps, two
above and four bel ow nom nal transfornmer-output voltage. Circuit breakers
shall be 4.16 kV air or vacuum drawout type, with current rating based on
avail abl e fault, and shall be key interlocked with receptacles in the
pier-outlet assenblies to prevent use of receptacles unless respective
breakers are open. Design substations for nomentary parallel operation of
t he
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4,160 V, turbine-type shipboard generator with the shore power system
Substations for 4,160 V may be integrated with 480 V substations to produce
conmon equi prent and to conserve space.

c) Shore-Power Receptacles. The receptacle systemutilized for
nom nal 480 V systens is not suitable and shall not be used for 4,160 V
systens. Ascertain manufacturers of approved equi pnent from NAVFAC HQ or
match the systemin current use by the activity. Provide 500 A receptacles
at each 4,160 V pier-outlet assenbly, or incorporate into substations where
appl i cabl e.

d) Shipboard Equi pnent. The nmin breaker for the shipboard
system on nuclear carriers is an air-type rated at 250,000 A asymetrica
interrupting capacity, without current- linmting fuses installed in series
with the breaker.

3.8.8 Diversity of Usage. Pier, wharf, and drydock outlet assenblies and
| ow vol tage feeders shall be designed for "Design Load" values given in Table
10. Wth respect to substations dedicated to ships services, the diversity
factors normally applied to buildings are not applicable to ships usage and
must not be used. Studies are in progress to determ ne applicable

shi ps-usage factors. However, diversity factors may be applied to the
primary feeder sizing. NAVFAC HQ nust be consulted for utilization factors
to be used for individual piers, wharves, or drydocks. For graving drydocks,
al so refer to NAVFAC DM 29. 1.

3.8.9 Pier, Wharf, and Drydock Lighting

3.8.9.1 Fl oodlighting. Provide floodlighting where required by the project
directive. For general requirements relating to configuration of lighting

st andards, height of pole, controls, wiring, and appurtenances, refer to

M L- HDBK- 1004/ 4, Electrical Utilization Systems. Poles shall be clear of any
ship overhang, trunk lines, and railroad tracks, and shall not interfere with
shore-to-ship or waterfront support operations. For wharf areas, poles
shoul d be | ocated back fromthe wharf face and spaced to provide opti num

di stribution of lighting while mnimzing shadows. For piers, poles should
be designed to provide for the nost operationally efficient and
energy-efficient |lighting based upon pier size, pier operations, and the need
to mnimze shadows.

Provide lighting levels for Navy waterfront facilities equal to 2
to 5 footcandles in work areas and a mini num of 1 footcandle in nonwork
areas. Lighting levels as low as 0.5 footcandl e provi de adequate |ighting
for foot traffic, entrances to piers and wharf areas, corners of piers, and
i sol ated spots between berths. Lighting shall be high-pressure sodi umtype.
Provide lighting for cranes to conformto the requirements of NAVFAC
DM 38. 01, Weight Handling Equi prent.

3.8.9.2 O her Lighting. Special-purpose lighting which is supplenental to
floodlighting should be considered on a site-by- site basis. Provide curb
lighting in pier curbs as directed or necessary for nighttime personne
safety. Provide additional |ocal security lighting around critical buildings

or equi pment where not adequately illum nated by floodlighting. GObstructions
whi ch coul d cause vehicl e damage or personnel injury should be highlighted by
suppl enental fixtures as necessary. Navigational lights are required at the
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out board ends of piers and at other |ocations as deterni ned by anal ysis of
ship traffic. Types and | ocations of navigational fixtures required should
normal Iy be obtained fromthe activity or the cogni zant Engi neering Field
Division. Refer to NAVFAC DM 26.1, Harbors, for a description of

navi gational |ighting.

3.8.10 Fire-Alarm Service. Fire-alarmservice shall be in accordance with
the requirenents of M L-HDBK-1008. Provisions shall be nade for coded or
auxiliary fire-alarm boxes at each ships hotel-service outlet |ocation, but
not over 300 ft (91.4 m) apart. Noncoded fire-al arm boxes shall be provided
on the pier itself and arranged to trip a coded fire-alarmbox at the head of
the pier. Al boxes shall be plainly visible. Box housings shall be
UL-listed or FM approved as weat herproof. Activation of any box shal

transmit a coded fire-alarmsignal to the facility fire department. \Were
normmal means of signal transm ssion are not avail able, use an RF transm ssion
system

3.8.11 G ound System At piers, wharves, quaywalls, and other waterfront
structures, a ground systemthat will neasure not nore than 3 ohns shall be
provided for all permanent electrical equipnment. G ound systems should be in
accordance with NFPA 70, National Electric Code except where it is required
or reconmended to be otherw se herein or by project specifications.

The netallic water piping on a structure is reconmended as a ground for

el ectrical - equi pment encl osures on the structure. However, the effect of
this usage on the cathodic-protection system (if present) for the water mains
shoul d be explored. |If adverse effects are possible, use alternative
groundi ng neans descri bed bel ow. Stranded-copper-w re ground conductors
shoul d be used to interconnect all electrical-equi pnent encl osures and the
wat er - pi pe ground. The sizes of the ground conductors from encl osures, cable
sheat hs, steel conduits, transforner cases, and other devices are detern ned
by the American Wre Gauge (AWG sizes of the conductors enclosed, as shown
in the follow ng tabul ation:

GROUND

SIZE (AW OF LARGEST CONDUCTOR OR CONDUCTOR
EQUI VALENT FOR MULTI PLE CONDUCTORS SI ZE (AWG
2 or smaller ........ ... .. ... . .... 8

1 or O .. 6
00 or 000 ....... . ... 4
Over 000 to 350,000 cnf1]......... 2
Over 350,000 cmto 600,000 cm.... 0
Over 600,000 cmto 1,100,000 cm.. 00
Over 1,100,000 cm . ........ovvu 000

[1]ecm = circular mils

3.8.11.1 Gound Conductors. The ground conductor for a structure should be
protected at all places subject to nmechanical damage. It is preferable to

install ground conductors in conduits or in duct systems in order to provide
mechani cal protection, but ground conductors may be installed in the open if
the installation is such that a conductor cannot readily be damaged. Where
| ead- covered cables are installed in ducts, the ground conductor in the duct
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line should be insulated with not less than 1/32 in. (0.8 mm of a PVC type
of insulation. Use this insulation reduces the possibility of corrosion of
the | ead sheat hs.

3.8.11.2 Alternative Grounds. Structures that cannot use a water-piping
ground system shoul d have a ground conductor system extended fromthe ground
devices to a driven ground-rod system G ound conductors in this case should
be Nunber 6 AWG mi ni mum and need be no | arger, except where a larger size is
required to provide additional nechanical strength. Were it is not

practical to properly maintain an onshore ground-rod system adj acent to a
pier, metal plates laid on the bottom underwater, should be used. The
conduct or connecting these plates to the Nunber 6 AW conductor on the
structure should be at |east Number 2 AWG stranded copper wire in order to
provi de sufficient mechanical strength. G ound systens for waterfront
structures that have gasoline piping systems should be designed in accordance
wi t h NAVFAC DM 22.

3.8.12 Li ghtning Protection. Provide primary or secondary |ightning
protection as required in |ightning-prone areas. Design in accordance wth
NAVFAC DM 4.6, Lightning (and Cathodic) Protection, and NFPA 78, Lightning
Protection Code. Consider protection of cranes, abovedeck substations,

pi er-located buil dings, and lighting-system nasts.

3.9 Tel ecommuni cation Systenms. Materials and installation shal
conformto the requirenents of NAVFAC DM 4 series, Electrical Engineering,
and to NAVFAC Cui de Spec Number 16740. |Information is given below as a guide
to the design of equipnent and to requirements for conduit sizes and cabl e
sizes. However, wiring and cabl e should not be provided for by the designer
unl ess specifically required. Designs should include tel econmunications
outl et assenblies and receptacl es, manhol es, term nal cabinets, other rel ated
equi prent, and conduit systens. Before commencing design of these systens,
obtain specific requirements fromthe activity and fromthe Activity
Provi di ng Tel ephone Service (APTS) regarding equi prent space, point of
connection to the base system and size of incom ng duct or conduit. Verify
t he required number of tel ephone |ines shown in Table 11, colum (a), with
the using activity.

3.9.1 Tel ephone Systenms. A tel ephone distribution systemshall be
provided to each berth on piers and at drydocks to enable ships to be
connected to the shore-activity tel ephone system Provision shall be made
for the tel ephone cable to be term nated in a tel ecommunications outl et
assenbly adjacent to each berth. This assenbly nust provide a secure and
weat her-tight enclosure for a cable cross-connect device, and nust include
bul khead- mount ed connectors to the exterior of that enclosure to receive the
shore end of the ship-to-shore tel ephone cable. These ship-to-shore
connectors shall conformto MI|. Spec. ML-C-28840/12 BF1S1 for 30-pair
cable and to ML-C-28840/12 BD1S1 for 15-pair cable. |If the tel ephone-cable
systemon the pier is Navy-owned, an additional cross-connect cabinet nust
be provi ded beyond the pierhead |ine where the Navy cabl e system connects to
t he comrercial tel ephone cable system A ships berthing sw tching system
(preferably electronic) shall be provided in the shore-activity

t el ephone-di stribution systemto enable activity operators to match tel ephone
nunbers to ships locations in order to provide maxi mum continuity of

t el ephone nunbers to each ship during in-port periods.

3.9.1.1 Shi ps Demand. Table 11 provides the nunber of dial-tel ephone shore
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Table 11
Shore Services - Tel ecommuni cati ons

+3333333333333331313303313333333330333333313333333313133331313333033333133333313313131)) .,
* * Tel ephone Lines *

* (pairs) *
/3)313)3)3)2)500)))))))1
* (a) * (b) *

LI I B B B
Ok X X X

Ship Type Cl ass * Active * Cabl e * Locati on[ 2]
* Lines[1] =* Size *
* * * at Berth =

/))))))))))))))))))3)))))))))))3))))))))))))3))))))))))))3))))))))))))))))))
*Aircraft Carriers = CV-5

*
*

1
* * CV-63,67 * 60 * 200 =~ *
* * CVN- 65 * 60 * 200 =~ *
* * CVN- 68 * 60 * 200 =~ *
*Sur f ace Conbat ant s* * * * *
> Battleship * BB-61,62 * * * *
* * 63,64 = 31 * 100 = *
* Crui ser * CG 16,26 * 12 * 50 * *
* * CG 47 * 12 * 50 ~* 287 C *
> * CGN\-9 = 15 * 50 ~* *
> * CGN- 36 = 15 * 50 ~* *
> * CGN- 38 = 15 * 50 ~* *
* Destroyer * DD 963 * 10 * 50 * 261 S *
> * DDG 2 = 10 * 50 ~* *
* > DDG 37 * 10 * 50 > >
> * DDG 51 * 10 * 50 * *
* * DDG- 993 * 10 * 50 =~ *
* Frigate * FF-1037 * 8 * 50 * *
* *~ FF-1040 > 8 * 50 = *
* * FF-1052 = 8 * 50 ~* 240 C *
* * FFG 1 * 8 * 50 = *
* * FFG 7 * 8 * 50 = *

-2333333333333333332333333333133233333313331313132333313131333133231313133331313111)3I))-
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Table 11
Shore Services - Tel ecommuni cati ons

+33333333333333313330331333333333033333331333313331313133133313333033333333331313313131)) .,
* * Tel ephone Lines *

* (pairs) *
/3131313131201
* (a) * (b) *

LI I B B B
Ok X X X

Ship Type Cl ass * Active * Cabl e * Locati on[ 2] *

* Lines[1] =* Size * *

* * * at Berth = *
/33373333313131313333313113113131233131313111313331I313131I31ID3DXIIXIIXII0I0II0I)))))1
*Sur f ace _Conbat ant s> * * * *
* (Cont' d) * * * * *
*  Patrol * PG 85 * 3 * 25 * *
* * PHWV 1 * 3 * 25 * *
*Subnari nes * SS- 580 * 5 * 25 * *
* * SSN- 594 * 5 * 25 * *
* * SSN- 637 * 5 * 25 * *
* * SSN- 688 * 5 * 25 * *
* * SSBN- 616 * 5 * 25 * *
* * SSBN- 726 * 5 * 25 * *
*Anphi bi ous War f are* * * * *
*  Conmmand * LCC-19 * 20 * 100 * *
* Assaul t * LHA-1 = 25 * 100 = *
* * LPH- 2 * 20 * 100 * *
* (Cargo * LKA-113 * 10 * 50 * *
* Transport * LPD-4 * 10 * 50 * *
* Landi ng * LSD- 36 * 10 * 50 * *
* * LSD-41 * 10 * 50 * *
* * LST-1179 =* 10 * 50 * *
* Mne Warfare * MBSO 427 * 3 * 25 * *
* * MCM 1 * 3 * 25 * *
*Auxiliary * * * * *
* Tenders & Repair> AD 15 * 20 * 100 * *
* * AD- 37 * 20 * 100 * *
* * AD-41 * 20 * 100 * 314 P *
* * AR_S * 5 * 50 * *

-2333333333333333332333333333133233333313313131313233331313133333323131313333131311))1I)))-
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Shore Services - Tel ecommuni cati ons

+3333333333333331313303313333333330333333313333333313133331313333033333133333313313131)) .,
* * Tel ephone Lines *

* (pairs) *
/3)313)3)3)2)500)))))))1
* (a) * (b) *

LI I B B B
Ok X X X

*

ATF-91 * 5 25
Tugs * ATS-1 * * *
-222223333333333333233333333111321313111111111132313131111111112313131313131311I1IXIXIII)))-
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Ship Type Cl ass * Active * Cabl e * Locati on[ 2] *

* Lines[1] =* Size * *

* * * at Berth = *
/31333333333333333333>3333333333333333333333333333333333333)333333)))))))))))1
*Auxiliary (Cont'd)= * * * *
* Tenders & Repair * ARS-38 * 5 * 50 * *
> (cont' d) * * * * *
* * ARS- 50 * 5 * 50 * *
* * AS-31 * 60 * 100 = *
* * AS- 33 * 60 * 100 = *
* * AS- 36 * 6 * 100 = *
* * ASR-9&21 = 5 * 50 * *
* Cargo & Transport> AE-21 * 10 * 50 * *
* * AE- 26 = 10 * 50 ~* *
* * AFS-1 * 15 * 50 * *
* * AH 19 * * * *
* * AK- 280 * * * *
* * AKR-7 * * * *
* * AC 105 * 10 * 50 * *
* * AC 143 * 10 * 50 * *
* * AOC 177 * 10 * 50 * *
* * ACE-1 * 10 * 50 * *
* * AOR-1 * 15 * 50 * *
* = AOT-168 = 10 * 50 ~* *
* * AP- 110, 122* * * *
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Table 11
Shore Services - Tel ecommuni cati ons

*33333333333331333330333333333330333331331333131313333313131333303131313133331313131313)))),

* * * Tel ephone Lines * *
* * * (pa| I’S) * *
> > /))))?)?)))))0)))))?3?))))l >
*x *x *x a *x *x *x
* Ship Type * Cl ass * Active * Cabl e * Locati on[ 2] *
* * * Lines[1] = Size * *
* * * * at Berth =* *
/31313333313131313333331311313131233131313111313331I3131I31I31ID3DXIIXIIXII0I0I))))1
*Auxiliary (Cont'd)=* * * * *
* M scel | aneous * AG 193 * * * *
* * AGS- 39 * 3 * 25 * *
* * AGDS- 2 * 4 * 25 * *
* * AG:_ ll * * * *
* * AGV'_ 20 * * * *
* * Am?_ ll * * * *
* * A%_ 1 * * * *
* * AVM * * * *
* * Sn-a| | * 1 * 6 * *
* * Cr aft * * * *
*Enbarked Staffs: = * * * *
* F|l eet Commander = * 20 * None = *
* CARGRU Commander = * 8 * None = *
* CREWDESGRU Commander * 12 * None = *
* DESRON Commander = * 10 * None = *
* PHI BGRU Commander * * 12 * None = *
* PHI LBRON Commmander * 15 * None = *
* MAB St af f * * 12 * None = *
* SERVGRU Commander * * 8 * None = *
* SUBRON Commander = * 15 * None = *

PHVRON Commander * * 12 * None =
-22333333333333333323333333331332331333133313131323333131313333323131313333313111)))))-
[1] Total number of active lines required for any ship is sumof colum (a)

for the ship class and the enbarked staff requirenents.
[2] Distance, in feet, of service nodule aft of the point of stem of the
ship. Where nore than one nodule is required, all |ocations are shown.
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lines required by each ship type and for enbarked staff in colum 1. These
data are provided to enabl e design of ships swtching systens and
central -of fice equi pnent. Columm (b) of Table 11 lists the size of cable to
be provided at berths designated for various ship types. Cable sizes given
in colum (b) include the ship requirement, the appropriate enbarked-staff
requi rement, and an all owance for spare pairs. Cable sizes have been round-
ed up to the next | arger standard tel ephone cable. The pier tel ephone-

di stribution cable system should be designed using the activity berthing plan
to provide properly sized cable for the worst case at each berth. Berths
desi gned for nested ships should be provided with the total nunber of cables
indicated for all ships in the nest.

3.9.1.2 Ot her Demand. Consider the requirenent for tel ephones at the head
and end of the pier, and at internediate points along the pier, to provide
service to security checkpoints and wat chstandi ng stations.

3.9.1.3 Coi n- Operated Tel ephones. \When required, provide an independent
conduit to each tel ecomuni cations outlet assenbly in order to provide
capacity for a vendor to install tel ephone cables to support shipboard

coi n-operated tel ephones. Also, consider the requirement for conduit at the
head of the pier to provide capacity for a vendor to install tel ephone cables
to support coin-operated tel ephones ashore.

3.9.1.4 Location and Arrangenent of Pier Tel ephone-Distribution System As
a general rule, the tel ephone-distribution cables should be encased in
conduit enbedded in the pier deck froma communi cati ons manhol e or
cross-connect panel beyond the head of the pier to the point of service at
each berth. Each berth should be served by independent runs of conduit. The
t el ecommuni cations outlet assenbly nay be an independent, freestandi ng nodul e
or it may be incorporated into the electrical outlet assenmbly as a separate
conpartnent. | ndependent, freestandi ng nodul es shall be designed to prevent
damage by ships lines and by traffic on the pier

3.9.2 O her Tel ecommuni cati ons Systems. The need for the systens
descri bed bel ow shoul d be evaluated on a site-by-site basis. Provide these
systens as directed by the activity Public Wrks Department and the APTS.

3.9.2.1 Dedi cated Data Transm ssion. Furnish one 2-in. (50.8 mr) conduit
from the manhol e or cross-connect cabinet on shore to each tel ecommunications
outlet assenbly to provide capacity for installation of dedicated

dat a-transni ssion cables. These conduits will provide the ability to satisfy
extra high-speed or four wire circuit data-transm ssion requirenments which
are beyond the capability of the ships or the activity's sw tching equipnent.

3.9.2.2 Dedi cat ed Communi cation Circuits. Provide one 2-in. conduit from
t he manhol e or cross-connect cabinet at the head of the pier to each

t el ecommuni cations outlet assenbly to provide capacity for comrunication
circuits which cannot use the tel ephone system

3.9.2.3 Cable Television. Provide conduit capacity fromthe manhol e at the
head of the pier to each tel econmunications outlet assenmbly to support
cabl e-tel evisi on requi renments.
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3.9.2.4 Alarmand Signal Circuits. Provide two 1-1/4-in. (31.7 nm)
conduits fromthe manhole at the head of the pier to each tel ecomuni cations
outlet assenbly in order to provide capacity for alarmand signal circuits
whi ch cannot use the tel ephone system

3.9.2.5 Fiber Optic Transmi ssion Systens. Consider the use of fiber-optic
transm ssion systens between the shore activity tel ephone system and the

t el ecommuni cati ons outlet assenbly when the shore activity is served by a
fiber-optic system Provide interface equipnment in the tel ecommunications
outl et assenbly housing to permt connection to the ship-to-shore cables.
Consi der providing conduit for fiber-optic transm ssion systenms when the
shore activity is using such systens for security and other simlar uses.

3.10 Qther Services. Although their design is not covered by this
Handbook, other services will occasionally be required at active and repair
berthing facilities, such as: jet fuel, chilled water, pure water, oxygen

acetyl ene, mapp gas and inert gases. These services may be permanent or
temporary (tank truck, gas containers or sinilar means), dependi ng upon
required quantity, |ocation and econom c consi derations.
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Section 4: SUPPLY AND AMMUNI TI ON PI ERS

4.1 St eam and Conpressed Air. In general, steam and conpressed-air
services are not required on supply and ammunition piers.

4.2 Water for Fire Protection. Provide fire-protection water as in
active berthing, except for ammunition piers which are in an isolated area
far renoved fromnobile fire apparatus. For renote anmmunition piers, design
a punping station to supply between 2500 and 3500 gpm (9463 and 13,248 | pm
punpi ng station at sufficient pressure to provide 75 psig (517 kPA) residua
pressure at the nost renote outlet. A pressure of 75 psig will provide 250
gpm (946 | pm) through 200 ft (61 n) of 2-1/2 in. (63.5 NMm) hose with

approxi mately 200 ft apart. CQutlet connection threads shall be Nationa
Standard mal e hose threads or as required by the ships involved. For transit
sheds, provide a sprinkler systemin accordance with Section 3. For unheated
sheds, in climates where freezing is possible, sprinkler systenms nust be

dry- pi pe.

4.3 Potable Water, Sewer, and G ly Waste. For supply piers,
requi rements are the sane as those for active berthing refer to Section 3.
For anmmunition piers, supply only when indicated in the project directive.

4.4 Freeze Protection. Provide freeze protection in accordance wth
Section 6 for facilities in cold climtes.

4.5 Electrical Service. Ships service, tenmporary lighting, and power
for ships industrial services are not required for supply and amunition
piers.

4.5.1 Fire-Alarm Provide fire alarmservice in accordance with para.
3, 8.
4.5.2 Pier Lighting and Incidental Power Receptacles. Methods and

materials shall confirmto the requirements given for active berthing in
Section 3.

4.6 Tel ecomuni cation Systems. Provide the appropriate

t el ecommuni cati on systens as described for active and repair berths in para.
3.9, except that the outlets and tel ecomruni cati ons outl et assenblies shal

be suitable for the intended application and shall be approved for the degree
of hazard encountered, as indicated in NFPA 70, National Electrical Code, for
hazardous | ocati ons.
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Section 5: FUELI NG Pl ERS

5.1 St eam and Conpressed Air. In general, steam and conpressed air
services are not required on fueling piers.

5.2 Fire Protection. Ships which are | oading or unloading POL products
at fueling piers will never be cold iron and will therefore not require a

shore-to-ship fire protection water connection. Wter requirenments bel ow are
for berth and shoreside facility protection.

5.2.1 Water Supply. The shoreside freshwater system shall be used when
avai | abl e and when sufficient quantity is avail able at adequate pressure.
Consi der the use of booster punps to inprove pressure when appropriate. Wen
freshwater is not available, or when the supply is inadequate, provide a salt
or nonpotabl e water punp station designed as for active berthing to supply

t he requirenent.

5.2.2 Fire Hydrants. Hydrants shall be provided along the pier or wharf
not nmore than 300 ft (91.4 m apart.

5.2.3 Foam \here foam extingui shing systens exist for the protection of
ot her exposures (such as storage tanks), the foam system shoul d be extended
to hydrants or nmonitors | ocated adjacent to ships al ongside the fuel pier

5.2.4 Sprinkler System Provide sprinklers, firewalls, and fire stops
under decks of conbustible structures and in transit sheds. Installation of
automatic sprinklers shall be in accordance with NFPA 307, Construction and
Fire Protection of Marine Term nals, Piers and \Warves.

5.3 Potable Water, Sewer, and O ly Waste. Supply only at |ocations
where connections may be nmade to existing systens. Maxi mum potabl e water
requi rements are 1,000 gpm (3,785), with 40 psi (276 kPa) residual pressure
at the nost renote outlet. Design outlets as for active berthing and space
about 200 ft (61 m apart.

5.4 Freeze Protection. Provide freeze protection in accordance wth
Section 6 for facilities in cold climtes.

5.5 POL Systems. Refer to NAVFAC DM 22, Petrol eum Fuel Facilities, for
i nformati on on piping and other appurtenances, including manifolds, hoses and
shelters, connections and adapters, hose handling equi prent, bilge and
bal | ast Iines, stripper punps, environmental protection, and other equipnent.
For spill prevention and contai nment requirenents, see also NAVFAC Definitive
Drawi ng Nunbers 1404371 and 1403995 t hrough 1403999. Refer to Table 9 for

| ocations of ships fueling connections, and |ocate |oading arnms accordingly.
In general, ships use a 6-in. (152.3 nm) commercial flanged connection

verify before comenci ng desi gn of shore connecti ons.

5.6 Electrical Service. Ships service, tenporary lighting, and ships
i ndustrial power are not required for fueling piers and quaywalls.

5.6.1 Fire Alarm Provide fire-alarmservice in accordance with para.
3.8.
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5.6.2 Pier Lighting and Incidental Power Receptacles. Methods and
materials should conformto the requirenents given for active berthing in
Section 3.

5.7 Tel ecomuni cation Systems. Provide the appropriate

t el ecommuni cati on systens as described for active and repair berths in para.
3.9, except that the tel ecommunications outlet assenblies and equi pnent shal
be suitable for the intended application and shall be approved for the degree
of hazard encountered, as indicated in NFPA 70, National Electrical Code,

for hazardous locations. Locate the tel ecommunication service nodul es at

| east 25 ft fromany fuel |ocation.
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Section 6: M SCELLANEOUS PROVI SI ONS

6.1 Freeze Protection

6.1.1 Where Required. Freeze protection for saltwater, fresh-water,
sanitary-waste (sewage), and oily-waste (bil ge) pipes exposed on piers and

wharves and in drydocks nust be considered when |ocated in freezing climtes.

6.1.2 Regi onal Weather Differences. For design purposes, |ocations
within the United States can be divided into the five regions |isted bel ow
(areas covered by these regions are depicted on Figure 24):

a) Region |: "Severe"--Juneau, Alaska; Portland, Mine; and
Portsnout h, New Hanpshire. (Also inland and Great Lakes
| ocations.)

b) Region Il: "Cold"--Kodiak, Alaska; Boston, Mssachusetts;
Provi dence, Rhode I|sl and; Newport, Rhode Island; and New York,
New York. (Although New York is on the borderline, its average
Wi nter tenperature corresponds to the "cold" group.)

c) Region Ill: "NMNoderate"--Philadel phia, Pennsylvania; Baltinore,

Maryl and; and Washi ngton, D.C.

d) Region |IV: "MId"--Seattle, Washington; Portland, Oregon; and
Nor f ol k, Virginia.

e) Region V: "Very MId"--San Francisco, California; Charleston
South Carolina; and Jacksonville, Florida.

Table 12 |ists average historical weather data for the five
regions. For freeze-protection systens at |ocations outside of the United
States, match weather data (insofar as possible) to one of the regions in
Tabl e 12 and design accordingly.

Tabl e 12
Regi onal Weat her Data

%33333333333333333333333333333333331313133331313313131333313131313131133331313131133311311)))

AVERAGE OF
* AVERAGE  EXTREME MEDI AN 97 1/ 2% TEMP.
* JANUARY M N MUM ANNUAL 97 1/2% AND EXTREME DEGREE
*REG ON Tenp. Tenp. EXTREMES  Tenp. M NI MUM DAYS
* (deg. F) (deg. F) (deg. F) (deg. F) (deg. F)
/33333333333333333333333333333333333333333333333333333333331333131331333333313)))
* 24 -30 -11 0 -15 1, 275
* 1 29 -14 1 10 -2 1,125
* |11 34.5 1 7 15 8 950
* |V 34.5 3 16 24 13 750
* Vv 50.5 17 21 32 24 450

-223333333333333333333333333333313131333131313131313333313131313333313131313113333313131111I))
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U.S5. Winter Weather Severity by Region
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6.1.3 Met hods. The nmet hods described bel ow vary with climate and are
based in part on a study made by Naval Civil Engineering Laboratory (R 593,
Freeze Protection for Freshwater and Sanitary Piping Under Open Piers,

Sept ember 1968). Use the met hods recomrended bel ow when the relative costs
of electricity and freshwater are not abnormally high. Were the cost of
either electricity or water is abnormally high, or both are high, nodify the
freeze protection to use the method which mninizes operating cost, using
life-cycle cost procedures.

6.1.4 Protection in Regions | and |

6.1.4.1 Water Lines. For water lines, provide freeze protection by using a
conbi nati on of electric tape heating el ements and pipe insulation. The
suggest ed conbi nations of insulation thickness and heating (Watt [W density)
for various pipe sizes are shown in Table 13.

Tabl e 13
Freeze Protection by Insulation and Heating
(Suggest ed Conbinations for Regions | and I1)

%33233133333333033333333333313133333333333133301313333333131333333313131333131))),»
> REGQ ON | > REG ON || >

* NOM NAL /3333333333>>303333333333333333>3333333333333303333)))))))1
> Pl PE * | NSULATI ON = * | NSULATI ON > >
> SI ZE * THI CKNESS = HEATI NG *  THI CKNESS * HEATING =
* (In.) = (In.) *~ (Watts/ft) = (In.) ~(Watts/ft) =
/)))))))%)))))3)))))z?%)))))3))))))g))))))))3))))))i?%))))))3)))))g)))))l
> 3 * 1/2 * 6 * 1/2 * 6 *
* 4 * 1 * 6 * 1 * 6 *
* 6 * 1 * 6 * 1 * 6 *
> 8 * 1-1/2 * 6 * 1-1/2 * 6 *
> 10 * 1-1/2 * 6 > 1-1/2 > 6 >
> 12 * 1-1/2 * 6 * 1-1/2 * 6 *

-223333333333323333333333333233333333133313131323333131333313331313132)3333131))))-

Heating el ements should be controlled by renote-type thernostats
havi ng sensors taped to the surface of pipes, under the insulation. Severa
systens with separate heating el ements may be required (due to overal
element-length [imtations), with separate or comon thernostats. Thernopstats
nmust be in a protected |ocation above the deck, with sensors bel ow deck as
required. The heating requirement given in Table 13 (6 Wft) is the watt
density available for a typical electric-tape-type elenent. Any Watt density

from4 to 10 Wft would be suitable, but insulation thicknesses nmust be
adjusted linearly to conpensate. |Insulation thicknesses given in Table 13,
whi ch are for pol yurethane, should be adjusted for other materials linearly
with thermal conductivity. Protect backfl ow devices, valves, and
shore-connection risers with electric tape heating el ements and prefornmed
pol yur et hane insul ation kits.
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6.1.4.2 Sewer and O ly-Waste Lines. For exposed gravity sewer piping which
drains fixtures directly, for exposed oily waste piping, and for those
portions of exposed CHT and oily-waste pressure lines which will not

conpl etely drain upon cessation of punping, a conbination of electric tape
heating el ements and pipe insulation shall be used in accordance with Table
13.

For exposed pressure and gravity sewer and oily-waste piping (or
portions thereof) which receive material intermttently from ships CHT or
oi l y-waste punps only, and which drain well when punping stops, design with
i nsul ation as above but omit heating elements. CHT and oily-waste connection
risers and val ves above pier decks or in drydock galleries need be neither
i nsul ated nor heat ed.

6.1.5 Protection in Regions IIl and IV

6.1.5.1 Fresh Water Lines. For water lines, the preferred method of freeze
protection in these regions is to use a conbination of insulation and
flushing of water through pipes. |Insulation thickness for various pipe
sizes, and pipe sizes for which flushing is necessary, are given in Table 14.

Table 14

Freeze Protection by Insulation and Fl ushing

(Suggest ed Conbi nations for Regions Il and IV)
292020300333 03103030303030300303 3030303020193 3330303030000 000000D) F
* * REG ON | * REG ON I | *
> NOM NAL /313113113331313031331311311311311313131331313111113113)000)0)0))))))1
* Pl PE * | NSULATI ON = * | NSULATI ON * *
* S| ZE * THI CKNESS = HEATI NG *  THI CKNESS * HEATING =
* (I'n.) * (I'n.) * (Watts/ft) * (I'n.) *(Watts/ft) =
/33333337313123333131131131311313133131313313113113133213131I31I)I3DIDD3IIII)I))H)))1
* 2 * 1 * Yes * 1 * Yes *
* 3 * 1 * Yes * 1 * Yes *
* 4 * 1 * Yes * 1 * Yes *
* 6 * 1 * Yes * 1 * Yes *
* 8 * 1 * No * 1 * No *
* 10 * 1 * No * 1 * No *
* 12 * 1 * No * 1 * No *

-22333333333332333333333333323333333333313131323333131333313331313132)33333131))))-

I nsul ation thicknesses are such that, for expected durations of
subfreezing tenperatures (refer to NCEL R 593), less than 50 percent of pipe
contents will freeze where no flushing is necessary. Were flushing is
i ndi cated, use thernpstatically actuated sol enoid valves. Size each valve
for a rate at which the entire contents of exposed piping can bleed in 8 to
12 hours. Thernostat(s) should be in protected |ocations, with sensors taped
to the surface of pipes under insulation, and should be factory-set to open
the flushing valve(s) at 30 deg. F (-1.1 deg. C) and close the valve(s) at
approximately 35 deg. F (2 deg. C. Flushing valves and associ at ed
thernostats should be | ocated at
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each ships connection and at any other line extrenities. |Insulation
t hi cknesses given in Table 14, which are for pol yurethane, should be adjusted
for other materials linearly with thermal conductivity. Insulation nust be

applied to backfl ow devices and valves as well as to mains. Special care
nmust be taken to prevent freeze up of flushing valves and connecting piping.

If water is scarce, or if the wintertime tenperature of water in
buried mains is bel ow approximately 45 deg. F (7.2 deg. C, heating elenments
shoul d be used in lieu of flushing for those pipes indicated to require
flushing by Table 14. |In this event, use the conbinations (or their
equi val ents) given in Table 15.

6.1.5.2 Sewer and O ly-Waste Lines. For exposed gravity sewer piping which
drains fixtures directly, for exposed oily waste piping, and for those
portions of exposed CHT and oily-waste pressure lines which will not drain
conpl etely upon cessation of punping, use a conbination of electric tape
heating el ements and pipe insulation, in accordance with Table 15.

Tabl e 15
Freeze Protection by Insulation and Heating
(Suggest ed Conbi nations for Regions Il and IV)
+333332331331313031313133133133131131131131313131313350131313313131I1I1I13)1111)1))),
* * REG ON | * REG ON I | *
> NOM NAL /33313113313131303133131131131131131313133131311111113)000)0)0))))))1
* Pl PE * | NSULATI ON = * | NSULATI ON * *
* S| ZE * THI CKNESS = HEATI NG *  THI CKNESS * HEATING =
* (I'n.) * (I'n.) * (Watts/ft) * (I'n.) *(Watts/ft) =
/)))))))%)))))3)))))z?3)))))3))))))g))))))))3))))))i?%))))))3)))))g)))))l
* 3 * 1/ 2 * 6 * 1/ 2 * 6 *
* 4 * 1/ 2 * 6 * 1/ 2 * 6 *
* 6 * 1/ 2 * 6 * 1/ 2 * None *
* 8 * 1 * None * 1 * None *
* 10 * 1 * None * 1 * None *
* 12 * 1 * None * 1 * None *

-22333333333332333333333333323333333313331313132313313131313313331313132)33333131))))-

For exposed pressure and gravity sewer and oily waste piping (or
portions thereof) which receive material intermttently from ships CHT and
oi l y-waste punmps only, and which drain well when punping stops, neither
i nsul ation nor heating is required.

6.1.6 Protection in Region V. |In portions of region V in which the
tenperature can drop bel ow 25 deg. F (-4 deg. C), use a properly sized
flushing val ve, at nospheric thernostat, and tinmer to bl eed approxi mately 35
gallons (132.5 1) per inch of pipe dianeter for each 100 ft (30.5 m of fresh
wat er pipe, over an 8- to 12-hour period, on each day that the ambient
tenmperature drops bel ow 25 deg.F. Pipes need not be insulated, but flushing
val ve(s) and connections must be |located at systemextrenmities, and nust be
protected from freezeup
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6.1.7 Modi fication of Requirenents for Saltwater. Because seawater
freezes at a tenperature approximately 4.5 deg. F (-15.3 deg. C) |ower than
that at which freshwater freezes, make the foll owi ng regi onal adjustnents
when designing freeze protection for exposed saltwater nains:

a) Inregions | and Il, design as for regions | and Il (that is,
treat as freshwater).
b) In region IIl, design as for region |V.

c) In region IV, design as for region V.
d) In region V, no freeze protection is necessary for saltwater at
any | ocation.

6.1.8 Mat eri al s

6.1.8.1 Pipe. \Where heating elements are necessary to prevent freezing,
pi ping materials nmust be nmetallic in order to assure proper heat transfer
t hrough the pipe wall. \Where a flushing systemis utilized, any approved
material may be used for piping.

6.1.8.2 Heating El enments. Flat tape electric elements, which | end

t henmsel ves to easy attachment to pipes, are reconmended. Elenents should be
easy to splice and repair and should be waterproof. A |low Watt density (4 to
10 Watts per lineal foot of pipe) is recormended, and the ability to lap at

| east once without damage to the el enent should be required. When heating

el enents are used with the insulation thicknesses listed in Tables 13 and 15,
they will be cycled on approximately 30 to 60 percent of the time on the

col dest days.

6.1.8.3 Insulation and Covering. Cl osed-cell foamtype insulations, such
as cellular glass, having | ow noi sture-absorption qualities should be used
for regions | and Il due to the destructive effect of freezing on wet

i nsul ations. Use closed-cell foamtype insulation for regions IIl and IV as
well if wave action and/or imersion will get insulation or covering wet.
Cover all insulation with a watertight metallic or plastic system

6.1.8.4 Valves and Thernostats. Select single-seated sol enoid val ve
shavi ng flow constants suitable for bleeding proper quantities of water in
the prescribed interval. Tenperature sensors should be atnospheric or
surface-type, as required. Thernostats nmay be binmetallic, thermstor, or
resi stance (RTD) type, having differentials of 2 deg. F (-16.6 deg. C) to
5 deg. F (-15 deg. O

6.2 Piping Identification

6.2.1 Primary ldentification. Each valve on a pier, wharf, or drydock
nmust be identified by a plain-language brass tag, |abeled, for exanple, as
"potable water" or "sewer." Additionally, at each shore-to-ship utility

connection, name plates or stenciled letters near the connection nust
identify the utility in plain |anguage.

6.2.2 Col or Coding. Two sources of design requirements govern col or
coding for pier, wharf, and drydock piping (refer to paras. 6.2.2.1 and
6.2.2.2).
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6.2.2.1 Distribution Piping On or Under Deck and Ashore. Such pi ping,
excl usive of shore-to-ship utility connections, should be color coded in
accordance with M L-STD 101, Col or Code for Pipelines and Conpressed Gas
Cylinders, and applicable requirenents should be specified in design
proj ects.

6.2.2.2 Shore-to-Ship Utility Connections. Such piping, including valves,
operating |l evers, ends of hose assenblies, risers, and adjacent piping, nust
be specified to be color coded in accordance with Table 16 (refer to
NAVFACI NST 11300.34 CH 1, 18 July 1983). Such colors may al so extend, where
practical, to adjacent curbs and protective rails, posts, and walls.

Tabl e 16
Col or Code for Shore-to-Ship Uility Connections[ 2]

+)))))))))))))))))))))))))))))0))))))))))))))))))))0))))))))))))))))))))))))
~ FED. STD. 595 (a) NO./ =

* SHORE SERVI CE [ 1] * COLOR * FED. SPEC. TT-E-489 NO. *
/333333333333333333333333333333333333333333333333333313333333333333)))))))))1
*Pot abl e Water, 40-81 psi *Bl ue, Dark * 15044 *
*Nonpot abl e Water, *Red * 11105 *
*100- 175 psi * * *
*Fi re/ Fl ushi ng/ Cool i ng * * *
*Chil |l ed Water *Striped Blue/VWhite = 11044/ 17886 *
*0O |y Waste Di scharge *Striped Yell ow Bl ack* 13538/ 17038 *
*Sewer *Col d * 17043 *
*Steam 150 psig *White * 17886 *
*Conpressed Air, 100-125 psi *Tan * 10324 *
*Hi gh Pressure Air, 3000 psi *Striped Yellow Gray = 13538/ 16081 *

*Fuel *Yel | ow * 13538

22000000000 000000000000000000 3000000000000 Y-SDDIDDIIIDIIDIIIIDIIDIDIDIDD I
[1] Pressures shown are noni nal pressures and represent average conditions.

[2] If additional information is needed on col or coding systens, contact
NAVFACENGCOVHQ Code 04T1, A/V 221-0374, commercial (202) 325-0374, or
Code 04Bd, A/V 221-0308, comercial (202) 325-0308.

6.3 Nucl ear Fueling. Replacement of spent reactor cores usually
requires the services of a specially equipped shipyard. Specific criteria
are under devel opment, and the designer shall refer to NAVFACENGCOM HQ f or
interiminstructions.
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Appendi x A

FACI LI TY PLATES
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Pier Electrical Distribution-New/Rehabilitated Pier
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Figure 28A
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Bl BLI OGRAPHY

TM 53-87-10 CADD Tool s and Docunentation for the Shore Facility Designer,
(Steven C. Gonzal es)
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FED- STD- 595A Col ors, Federal Standard.

I nsul ated Cabl e Engineers Association (I CEA), Box P, South Yarnouth, NA
02664.

S-66-524 Cross- Li nked- Thernosetti ng Pol yet hyl ene- | nsul at ed
Wre and Cable for the Transm ssion and
Distribution of Electrical Energy (2nd Edition
1982).
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National Fire Protection Association (NFPA), Batterymarch Park, Quincy, MA
02269.

NFPA 10- 84 Installation of Portable Fire Extinguishers.
NFPA 20- 87 Centrifugal Fire Punps.

NFPA 70- 87 Nati onal El ectrical Code.

NFPA 78- 86 Li ght ni ng Protection Code.

NFPA 307-85 Construction and Fire Protection of Marine

Term nal s, Piers and Warves.

Naval Facilities Engineering Command, (NAVFAC), 200 Stovall Street,
Al exandria, VA 22332.

NAVFACI NST 11300.34 and CH1 (18 July 83), Col or Code for Shore-to-Ship
Uility Connections.

NAVEFACENGCOM Desi gn _NManual s and Publ i cati ons.

D 3. 01 Pl unmbi ng Systens.

DM 3. 03 Heating, Ventilating, Air Conditioning, and
Dehumi di fyi ng Systens.

DM 3.5 Conpressed Air and Vacuum Systens.

DM 4.1 Prelim nary Design Considerations.

DM 4. 05 Four - Hundred Hertz GCeneration and Distribution
Syst ens.

DM 4.6 Li ght ni ng (and Cat hodic) Protection Systemns.

DM 4. 07 W re Comuni cation and Signal Systens.

DM 5. 02 Hydr ol ogy.

DM 5. 03 Dr ai nage Systens.

DM 5.7 Wat er Supply Systens.

DM 5. 8 Pol | uti on Control Systens.

DM 5.9 Metering, Instrumentation and Control, and
Cheni cal Feedi ng.

DM 5. 10 Solid Waste Disposal .

DM 22 Petrol eum Fuel Facilities.

DM 25. 5 Ferry Terminals and Small Craft Berthing

Facilities.

DM 25. 6 Ceneral Criteria for Waterfront Constructi on.
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DM 26. 1 Har bors.

DM 29. 1 Gravi ng Drydocks.

D 38. 01 Wei ght - handl i ng Equi pnent .

M L- HDBK- 1003/ 8 Exterior Distribution of Uility Steam HITW CHW
Fuel Gas, and Conpressed Air.

M L- HDBK- 1004/ 3 Swi t chgear and Rel ayi ng.

M L- HDBK- 1004/ 4 Electrical Uilization Systemns.

M L- HDBK- 1008 Fire Protection for Facilities Engineering,
Desi gn, and Constructi on.

M L- HDBK- 1025/ 1 Pi ers and Wharves.

M L- HDBK- 1025/ 3 Cargo Handling Facilities.

P- 89 Engi neeri ng Weat her Dat a.

p-272 Definitive Designs for Naval Shore Facilities.

P- 442 Economi ¢ Anal ysi s Handbook.

Depart ment of Defense activities may obtain copies of Design
Manual s, M Ilitary Handbooks, and P-Publications fromthe Comuandi ng O ficer,
Naval Publications and Forns Center, 5801 Tabor Avenue, Phil adel phia, PA
19120. NAVFAC P-442 may al so be obtained from Naval Facilities Engi neering
Command, Code 203, 200 Stovall Street, Alexandria, VA 22332-2300.
Depart ment of Defense activities nmust use the Mlitary Standard
Requi sitioning and | ssue Procedure (MLSTRIP), using the stock control nunber
obt ai ned from NAVSUP Publication 2002.

O her CGovernnent agenci es and commerci al organi zati ons may procure
Desi gn Manual s, MIlitary Handbook and P-Publications fromthe Superintendent
of Docunents, U.S. Governnent Printing O fice, Washington, DC 20402.

NAVFACENGCOM Gui de Specifications, available fromthe Naval Publications and
Forms Center, 5801 Tabor Avenue, Phil adel phia, PA 19120. Tel ephone:
Aut ovon (DOD only): 422-3321; Commercial: (215) 697-3321.

NFGS- 16304 Pier Electrical Distribution for Naval Stations.
NFGS- 16740 Tel ecommuni cati ons Syst ens.

NAVEACENGCOM Definitive Draw ngs

1403995 Non- Pol | uting Fuel Pier--Pier Piping Plans and
Secti on.
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1403996 Non- Pol | uting Fuel Pier--Fueling Pier Partia
Pl an, Sections and Details.

1403997 Non- Pol | uting Fuel Pier--Loading Arm Pl an, Det ai
and M scel | aneous Sections and Details.

1403998 Non- Pol | uting Fuel Pier--Pier Drainage Plan and
Det ai | s.

1403999 Non- Pol | uting Fuel Pier--Pier Electrical Plans,

Details, Legend and Notes.
1404371 Q11 Spill Containnent for Berthing Facilities.

Conmercial firms desiring copies of these standard draw ngs should
submit application for copies to the Project Manager's office at the
sponsoring Engineering Field Division

US Mlitary Specifications and Standards: available to all parties, free
of charge, fromthe Commandi ng Officer, Naval Publications and Forns Center
5801 Tabor Avenue, Phil adel phia, PA 19120. Tel ephone: Autovon (DOD only):
422-3321; Commercial: (215) 697-3321

M L- G915/ 6F Cabl e and Cord El ectrical, for Shipboard Use.

M L- F- 19488 Fitting, Hose Water, and Steam (ot her than
Fl exi bl e, Metallic)

M L- C- 24368/ 1A Connector Assenblies, Plug Assenbly, Power
Transfer, Shore-to-Ship and Ship-to- Ship.

M L- C-27487E Coupl i ng Hal ves, Quick-Di sconnect, Cam Locki ng
Type.

M L- C- 28840/ 12 Connectors, Electrical, Crcular, Screw Threads,

Hi gh Density, High Shock, Shipboard, Crinp
Cont acts, Receptacle, Munting Box, Cl asses D and

DS.

DOD- STD- 1399 Interface Standard for Shipboard Systens, Section
300, Electric Power, Alternating Current.

M L- STD- 101B Col or Code for Pipelines and for Conpressed Gas
Cyl i nders.

Naval Sea Systems Command, SEA 5573, Department of the Navy, Washington, DC
20362.

Qualified Products List
QPL-24368- 11 General Specification for Connector Assenblies,

Pl ugs and Receptacles, Electric, Power Transfer
Shor e-to- Shi p and Shi p-t o- Shi p.
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Naval Sea Systems Command (NAVSEA), National Center 3, Washington, DC 20362.

Naval Ships Techni cal Manual NAVSEA
S9086- GX- STM 021, Chapter 220, Volume 2, CH 1
(Revision 3).

NAVSHI PS 362- 2333 Circuit Breaker - Air Fuse Type AQB-LF400 CP9B.
Naval Ships Technical Manual, Chapter 9490.

59300- AW EDG- 010/ EPI SM El ectric Plant Installation Standard Met hods,
(EPI SM .

Requests for the above EPI SM shoul d be nade to: Commanding O ficer,
Naval Ship Weapons Systenms Engi neering Station, Code 5700, Port Huenerne,
CA93043. This publication is in book form standard draw ngs contai ned
therein are available in mcrofilmaperture cards or m crofiche.
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GLOSSARY

Active Berthing. A pier or wharf with berths used for hone port or |ight
repair purposes, usually with a full or partial crew aboard, and al ways
with ships in active status.

Berth. A specific, marked-off length, along a pier or wharf, containing
shi ps services appropriate for the ship classes which may be assigned to
it.

Berthing Pier. A general termfor a pier with berths and ships services.

Berthing Plan. A plan devised by each facility showing all berthing areas
wi th ships assignments. May be permanent or tenporary, dependi ng upon the
type of facility.

Bollard. A single-post fitting to which mooring lines fromvessels are
att ached.

Capstan. A notorized, vertical-drum device used to tension lines for
posi tioning ships, usually in drydock

Cleat. A mooring fitting having two diverging horizontal arms to which
nmooring lines fromvessels are attached.

Cold lron. Used to describe the condition of a ship when all shipboard
boil ers, engines, and generators are inoperative during repairs and can
furni sh none of the required ships services.

Cool i ng/ Flushing Water. Water (usually nonpotable or salt) supplied to
shi ps for condenser-cooling, fixture-flushing and other mni scellaneous uses.

Dedi cated Berth. A berth having required services for, and dedicated to use
by, a specific ship for an extended period of tine.

Graving Drydock. A permanent concrete drydocking structure requiring the
use of caisson and dewatering punps.

Hotel Services. Dockside utilities provided for a ship at berth (al so
cal l ed ships services, utility services, and cold iron services).

| nactive Berthing. Permanent or senipernmanent berthing areas for ships out
of service, with crew nornmally not aboard.

Nested Ships. Two or nore ships berthed side by side, with utility services
supplied fromberthside to the outer ships via ships header systens or
hoses and cabl es strung across decks.

Oly Waste. Water (usually salt) from ships bil ge which has been

contam nated with petrol eum products (fuel or l|ube oils) and which cannot
di scharge either to surface waters or to sanitary sewer.
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Overhaul Facility. Generally used interchangeably with Repair Facility.

Pier. A dock, built fromthe shore out into the harbor, which is used for
berthi ng and nooring vessels.

POL.. Petroleum oil and lubricants. An acronym used to describe petrol eum
products, and the facilities used in their storage and handling. As used
herein, applies to marine fuels, jet fuels and |ubricants.

Quaywal I . A heavy gravity or platformstructure fronting on navigable
wat er, behind which earth fill is placed to a |level grade along its |ength.

Repair Facility. Locations where ship repair activities take place, such as
at a shipyard or ship-repair facility. Facilities may utilize repair
pi ers, drydocks, or both. (Al so, Overhaul Facility.)

Tel ecommuni cations. Systens of comunicating speech or inmpulses via wire or
cabl e over distances, such as tel ephone, data transm ssion, coded
transm ssion, cable TV and signal or alarmcircuits.

Wharf. A dock, oriented approxinmately parallel to shore, with nore than one
access connection with the shore; a wharf is used for berthing or nooring
vessels. May al so be as above except with continuous connection to shore.

CUSTODI AN: PREPARI NG ACTIVITY
NAVY- YD NAVY- YD
PROJIECT NO.
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